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MATERIALS HANDLING SYSTEMS PERFORM BETTER, — 
LAST LONGER WITH A-S-H PIPE AND FITTINGS ° 


A-S-H pipe and fittings improve the operation of proof service, utmost resistance to abrasion, uni- 
any materials handling system. They are spe- form distribution of wear, long life, low mainte- 
cially designed and constructed to provide leak- nance and ease of installation and replacement. 


ASHCOLITE PIPE—Chrome-iron alloy, 
cast by the sand-spun method, gives 
Ashcotite a tough, dense, close- 
grained structure making it highly 
resistant to abrasion. Standard sleeve 
couplings permit quick pipe connec- 
tion, make it easy to rotate the pipe 
for uniform distribution of wear. Ash- 
colite pipe is furnished in sizes from 
4 to 12 in. I.D. and lengths up to 16 
ft. Data Sheet Wa gives full details. 


REVERSIBLE, WEAR-BACK IMPACT FITTINGS 
are designed for long wear and low 
friction loss in pneumatic handling 
systems. They feature a separate, 
Ni-hard alloy wear-back bolted to 
the Ashcolite body for easy replace- 
ment or reversing. Reversing the 
wear-back in service distributes the 
wear and prolongs its life. Fittings 
are available in 45° and 90° elbows 
and 45° laterals. Send for Data Sheet 


ONE-PIECE, WEAR-BACK FITTINGS of Ash- 
colite chrome-iron alloy reduce abra- 
sive wear. Wall thickness is increased 
on the outer radius where most wear 
occurs. Elbows have turn angles of 
90° and 45° with long turn radii to 
reduce friction loss. 90° and 45° lat- 
erals are also available. Write for 
Data Sheet We. 


A-S-H EXPANSION JOINTS provide long- 
wearing, air-tight connections for long 
pipe lines in pneumatic handling sys- 
tems—accommodate axial expansions 
up to 1'% in. per joint. Expansion 
joint sleeves fit over pipe ends, mini- 
mizing wear by removing entire as- 
sembly from flow of materials. Pis- 
ton rings assure airtight seal. A-S-H 
joints are made for Ashcolite pipe 
and Classes C and D cast iron pipe. 
Ask for Data Sheet Wd. 


Th Allen-Sherman-Hoff Company 


259 E. Lancaster Ave., Wynnewood, Pa. 
Offices and Representatives in Principal Cities 


Write for these A-S-H Data Sheets 


MATERIALS HANDLING SYSTEMS 
hydrojet Aydraulic / hydrovac pneumatic 








For all sizes 


ROTARY DUMPERS unload gondola cars in 90 
seconds or less (including return to upright 
position). Handle all types of open-top cars 
up to 90-ton capacity. 


BELT CONVEYORS handle large tonnages at 
low cost—stock out, reclaim, distribute. Link- 
Belt also builds all types of idlers, terminal 
machinery, trippers, etc. 


of power plants -- 


LINK-BELT CAR SHAKER is easier on cars, 
thanks to exclusive low-frequency vibration. 
Noise level is lower. Positive action cleans 
hopper-bottom cars fast. 


BUCKET ELEVATORS offer flexible, low-cost 


handling. Link-Belt elevator shown discharges 
to silo and also handles coal to and from 


reserve ground storage. 





APRON FEEDERS move coal horizontally or 
on inclines up to 25° from hoppers or bins 
in continuous, uniform flow. Rugged over- 


lapping pans resist impact. 


LINK-BELT equipment and engineering... 


PECK CARRIERS, used in many coal handling 
systems for the last 60 years, elevate and 
convey coal in a continuous flow without 
the need for transfers. 


spell lowest per-ton nandling costs 


BULK-FLO combines functions of conveyor, 
elevator and feeder in a single unit of high 
capacity. Above, coal is delivered to crusher 
for continuous sampling. 


You'll be interested in Book 2410. Its 44 pages of 
photographs and drawings include 


many outstand- 


WEIGH LARRIES automatically weigh and re- 


cord amount of coal delivered to each stoker 
or bunker. Link-Belt offers motor or hand- 
propelled types in all sizes. 


ing Link-Belt coal handling systems, large and 
small. Your nearest Link-Belt office has your copy. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
in All Principal Cities. Export Office, New 


Springs. Representatives Throughout the World. 
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COAL HANDLING EQUIPMENT 


SCREW CONVEYORS provide economical dis- 
tribution of coal to stoker hoppers. Link- 
Belt can supply all components—screws, 
troughs, hangers, drives, etc. 


)+BELT 


To Serve Industry There Are Link-Bele Plants and Sales Offices 
York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 


South Africa, 
14 227 





What makes 
a barrel-type 
boiler feed pump 


stay in 
service? 


Here are some of the design features that assure dependability 


Today’s modern multi-stage centrifugal pumps for boiler 
feed service are the result of years of research and design. 
To provide efficient service plus dependability, De Laval 
has incorporated these important features in its. barrel- 
type pump. 

Double Volute Diaphragms 

Double volute diaphragms provide for radial hydraulic 
balance and assure a continuous rising head characteris- 
tic from the design point to shut-off. RESULT—Higher 
efficiencies are maintained over a wider range of operation 
than are generally obtained with other forms of velocity 


pressure conversion. 


Individual Diaphragm Bolting 

Elimination of rabbet fits and gaskets permits straight 
metal-to-metal contact of adjacent lapped faces of the dia- 
phragms which are individually bolted together to main- 
tain tight joints and ease of assembly. RESULT—Positive 
assurance against inner case leakage, complete elimination 
of misalignment causes and a minimum of distortion from 


sudden temperature changes. 


Positive Sealing Between Suction 

and Discharge Chamber 

Inner assembly is held at the inner high pressure joint at 
the suction end of the barrel, against a flexitallic gasket, 
with through bolts. The joint between the suction and dis- 
charge chambers is made tight during assembly—remains 
tight whether pump is operating or idle. RESULT—No 
possibility of leakage or gasket loosening due to changes 


of force on the inner joint. 


Bare Shaft 
Bare shaft construction with split ring-shrink fit method 


of impeller mounting permits a scalloped shaft design and 
eliminates the need for spacer sleeves between impellers. 
RESULT—B8etter hydraulic conditions at the eye of the 
impeller and elimination of spacer sleeves—the greatest 
cause of shaft warpage. 

Wearing Rings 

Diaphragms and impellers have renewable wearing rings. 
Impeller rings are threaded on the impeller hubs against 
rotation, and diaphragm rings are held by a breech lock 
fit in the diaphragms. RESULT—Construction permits 
renewal of original clearances without major part renewal 
or modification. Labyrinth type diaphragm ring results in 
minimum leakage over a longer period of time than with 
close clearance flat rings. 

IMO Oil Pump 

A De Laval IMO pump designed for high speed operation 
is direct-connected to the outboard end of the barrel pump 
shaft, and is sized to lubricate both pump and driver bear- 
ings. RESULT—Quiet, pulsation-free, positive displace- 
ment IMO pumps, assures positive lubrication and elimi- 
nates the need of extra shaft length and mechanical com- 
plications required by gear drive lube oil pumps. 
BULLETIN CONTAINS HELPFUL DATA 

This De Laval bulletin on the 

barrel-type boiler feed pump covers 

all major design points .. . has 
cross-section cut-away illustration 
for easy reference. Write on your 
business letterhead for your copy 
of Bulletin 1506 to De Laval Steam 
Turbine Company, 815 Nottingham 
Way, Trenton 2 New Jersey. 
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ENGINEERING AND MANAGEMENT 


High-temperature water for your next heating system 





Condensers match once-through boilers = 
No. 5 in the PTG.. 


Check ground-water level during pumping and static periods 








Fault currents: . electrically series 


COVER PHOTOS that really tell a 


One way to measure dust concentration in stacks and ducts are hard to « Assoc Ed 
Elonka wanted an on-the-job shot to pin- 


story 
come by. Steve 
Turbine-generator design spans a_ half-century 
High lighting level pays off within 18 months 


What's best for you, single or multistage pressure reduction?____ 


point key steps necessary to bring radio- 
active isotopes into a plant (article, p lll). 

Oak Ridge offered to setup the photo. 
First shots, showing a lab assistant remov- 
ing the ‘hot’ stuff, fell short of our needs, 
Steve made a sketch of his wants, gave it 
Molesworth, 
Gordon, a 9-year man in nuclear energy, 
Molesworth 
to provide a public relations outlet for the 


Specific heats link changes in energy, temp: Thermo refresher 5 


New bottom seal arrangement for watertight sluice gates 


to Gordon author of article. 


6230-hp turbine drives boiler-feed pump 


Eddystone plant—new high in using superpressures established Associates in °54 


Data sheet: Capacities of cylindrical tanks, U.S. gallons_— 


nuclear field. He set the wheels in motion, 


came up with this month’s cover. 


PLANT OPERATION AND MAINTENANCE 
Radioactive isotopes: Your latest maintenance tool_ Next month... 

Electrical Code changes are tough to 
find. Sandwiched into the 1956 Na- 
tional Electrical Code (latest edition) 
are new regulations governing differ- 


Find those costly boiler-casing and condenser leaks 


Methods used to treat your boiler’s waterside 





Chrome coat that shaft now to stretch its life expectancy_____ 


ential relaying, fuses in multiple, 


grounding of lightning arrestors. Feb- 
ruary article outlines each change. 


Do you really know high-vacuum pumps? ______ 
Top results from your unit heater depend on right hookup_— 


What you should know about your air-compressor lube system 
“Marmy‘s Dancing Pumps” in upcom- 


Watch for lubrication problems when gear reducers overheat — 4 
ing Issue pose a [ricky 


, roller-bearing 
Here’s the right way to install transformer gaskets 


problem. And, in characteristic fash- 


Fact file: 7 ways to splice wire and cable 
132 
138 
144 


ion, Marmy solves the headache—by 


Practical ideas___~>~—SE How-to ___ phone, from some 6500 miles away. 


Plant problems_—__ Basics: Electrolytic circuits 


Oil-lubricated motors, when in trouble, 


Arguments Marmaduke Surfaceblow___ generally call for dragging the oil on 


carpet. In next issue Sim Jester probes 


the reasons for overheating bearings, 


READER SERVICE SECTION 
This month’s service features 154 
156 
158 


color change, oil dripping. 
Plant equipment news____ 
...and afuture month 
Puerto Rico’s 


Reports from the field New free literature __._ 


Technical briefs George Edwards ____ Operation Bootstrap is 


attracting much attention and a parcel 
of new industries. March issue carries 

first-hand data on power changes tak- 
Print order this issue: 48,172 


ing place to meet this industrial boom. 
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THE 
PROTECTION 
LASTS 


@WHEN you use Texaco Regal Oil R&O, you always have an 
extra margin of safety because of the lasting protection it gives. 


Throughout the years of its extra 
long service life, Texaco Regal Oil 
R&GO keeps turbine systems free 
from sludge, rust and foam; 
assures normal bearing tempera- 
tures and instantaneous governor 
response. 


Texaco Regal Oil R&O is pre- 
mium quality—with great natural 
lubricating properties further im- 
proved by special additives. It has 
outstanding resistance to oxida- 
tion. It protects bearings against 
corrosion. It keeps systems clean. 

There is a complete line of 
Texaco Regal Oils R&O to meet 
the requirements of all leading 
turbine builders for all types and 
sizes of turbines. 


Let a Texaco Lubrication Engi- 
neer help you get maximum 
efficiency from your turbines and 
power auxiliaries. Just call the 
nearest of the more than 2,000 
Texaco Distributing Plants in the 
48 States, or write: 


Ww 


The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


TEXACO Regal Oils R&O 


FOR ALL TURBINES 
IN... METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
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speaking of Power 


Hicks to Marks: passing on the editorial mantle 


Ty Hicks takes a step up the ladder; Bob Marks joins Power staff 
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Sales Manage 


Not until the December 56 report on cor- 
rosion was over the hump did Special 
Projects Editor Ty Hicks swing away from 
his desk and set sights on new duties as 
Editor, Engineering Books, for McGraw- 
Hill Book Co. After 7 years as a top- 
draw Power staffer, Ty has reached 
another rung on the ladder. Buttoning up 
loose ends in characteristic Hicks’ fashion, 
Ty cleared the top of his desk into an 
attache case, shook hands all around and 
boarded an elevator to his new 20th floor 
office in the same McGraw-Hill Building. 

Ty, as Special Projects Editor, guided 
many reports through to a successful con- 
clusion. In each case it meant working 
closely with individual editors writing the 
report. Motors, Nuclear Energy Today, 
Industrial Lighting, Corrosion are a few 
of the reports Ty kept an eye on. 

Ty came to Power in March 1950 after 
building up 12 years of heavy experience 
by running the gamut from steam- and diesel-engine operation aboard 
merchant ships to design engineering for Lockwood Greene. A Cooper 
Union night-school grad in mechanical engineering, Ty mastered the 
art of spending every waking hour gainfully. He authored several 
books: latest, Pump Selection and Application, will be published 
this month. Tucked between a full-time editorial job and off-time 
book authoring, Ty finds time to serve as instructor in mechanical engi- 
neering at Cooper Union’s evening school, associate on the executive 
committee of ASME’s Oil and Gas Power Division—all this plus editing 
the Division’s Proceedings. In brief, Hicks is a hard-working man, 


bound to make a sizable contribution in his new post. 


Bob Marks, Power’s new Assistant Editor, is right now sizing up his 
position while digging into many of the technical areas formerly 
held down by Hicks. With an MIT degree, plus 9-years engineering 
experience (including eight with Permutit Co in water treatment) Bob 
is well qualified to step into our editorial family. Over the years Marks 
has seen several of his articles published in Power. Early signs point 


to his becoming an editorial heavyweight. 


The Power Show, held last November in New York’s brand new Coli- 
seum, pulled engineers from all branches of the power business 
to see first-hand what was new—equipment-wise. And many stopped 
at Power’s booth to vote for which of the 11 special-report reprints 
they would like to receive free should the wheel of chance rule in their 
favor. Incidentally, of the 11 reports (plus the Marmaduke Story) the 
one receiving most requests was Nuclear Energy Today closely followed 
by Pumps. The bound volume of special reports was won by W F Ruff- 
ner, Washington, D.C. It will prove a mighty handy reference for him. 
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42 B&W Type EL Pulverizers serve six 
B&W Open-Pass Boilers in Clifty Creek 
Plant of Ohio Valley Electric .Corporation. 
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- DIRECT-FIRING SYSTEM? 


A Compact, Space-Saving Package 
of Effient Grinding Power 


More power and capacity in a compact arrangement ... long-range dependability 
. . » reduced operating cost— these are the measurable results of continuous, 
intensive development of the modern B&W Pulverizer. It has established an out- 
standing production and efficiency record in thousands of commercial installations. 


Here are some reasons why: 


Continuous High Fineness Over Entire Service Life: 
Efficient combustion requires high fineness at all times. 
The high circulating load of the B&W Pulverizer per- 
mits efficient and dependable classification of product, 
so that only material of proper fineness leaves the unit. 
In addition, its slow-speed, spring-loaded ball bearing 
gtinding elements maintain proper grinding contact 
throughout their service life. 


Handles Wide Variety of Low Grade and Wet Coal: 
Regardless of the coal’s grade or whether it’s dry or 
soaking wet, the B&W Pulverizer’s unique and exclusive 
recirculation of fuel through heated air assures efficient 
grinding . . . eliminates shutdown, capacity loss, or 
special attention from operators. 


Simplicity of Arrangement and Reduced Maintenance: 
Accessibility for all normal maintenance makes it 


simple, quick, safe and low-cost. Adjustments are easily 
made while the unit is in operation. Using only clean 
primary air supplied under pressure, fan maintenance 
is substantially reduced and fuel piping is greatly sim- 
plified. Also, with the pulverizer acting as its own dis- 
tributor, no special distributing devices are needed. 
Grinding elements are of special alloy material. They 
last two years or more on eastern coals and at least a 
year on midwestern coals. 


Adaptable to All Types of Automatic Controls: 
Because it features “one point contact with the boiler,” 
operation of the B&W Pulverizer is simple. The boiler’s 
automatic combustion control is connected to the pul- 
verizer at only one point—the damper in the primary- 
air duct. The pulverizer’s own control system regulates 
all other functions, such as maintenance of proper fuel- 
air ratio and operating temperature. 


SEND FOR DATA. For full information about the B&W Type EL Pulverizer 
and Pulverized-Fuel Firing Systems, write: The Babcock & Wilcox Company, 


Dept. P-1, 161 E. 42nd Street, New York 17, N. Y. 




















COAL RECIRCULATION — this 
means high fineness, aids drying. 


PRESSURE SYSTEM — this elimi- 
nates fan wear, simplifies piping. 


AIR CONTROL—this means one, 
simple control contact point. 


MILL LEVEL CONTROL —this 
automatically adjusts fuel-feed. 











BABCOCK | & 
& WILCOX — 
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Top Cover is an integral part of the structural “Backbone” of 
the blower unit that assures greater rigidity. It also 


provides protection from dirt, damage, the elements, and 


personnel hazard . .. with improved appearance. 


= 
> 
~ 
a 


One of the most popular features of the new 
Diamond Series 300 IK Long Retracting Blower 
is the cover that is formed 
from than just 
a cover in the ordinary sense...it is also an 


very substantial 


steel plate. It is much more 
integral part of the structural backbone of the 
blower that provides maximum rigidity without 


excessive weight. 





Single Point Outboard Suspension re- 
quires no steel at intermediate points. 


This is only one of many important features 
(see box on right hand page) of the new Series 
300 IK that is establishing a new standard of 
efficiency, economy and dependability in cleaning 
those heating surfaces that require a long retract- 
ing blower. For further information about the 
new Series 300 IK, ask the nearest Diamond 
office for Bulletin 2111U. 


DIAMOND POWER 


Duan 


SPECIALTY CORP. 


LANCASTER, OHIO 
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Inboard Support is fixed 
or from boiler, as required. 


“vou CLEAN BOI 


WER Cosr 
ND BLOWERS” 
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Front End Single-Motor Drive Positive Mechanically Operated Valve 
Compact, Accessible Electric or Air Power Single Point Outboard Suspension 


and Control Terminal Facilities Oversize Lance (Step-Tapered for Extra 
Nozzle-Sweep-Every-Inch Cleaning Pattern Long Travel) 





Improved “Type A’”’ Nozzle Auxiliary Carriages for Extra Long Travel 
Positive Gear Carriage Drive Designed for Quick, Easy Servicing 


Poppet Valve with Adjustable Pressure 
Control 
No other blower gives you all these advantages. 
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A question for every electric utility 


CAN LOAD GROWTH 
BE HANDLED 

WITH LOWER 
INVESTMENT COSTS? 


Our unequivocal answer to this ques- 
tion is, “Yes .. . and with greater power 
flexibility too.” 


Demand for electric power cannot al- 
ways be controlled. Today’s budding load 
growth area may well fall short of tomor- 
row’s expectations. 

The point is this: planning for increased 
power facilities necessarily precedes poten- 
tial requirements by two to three years. 
Must, that is, unless a method can be 
devised that will permit the economic em- 
ployment of units of power to handle load 
requirements as they develop, thus permit- 
ting a more realistic, longer-range selection 


of site and size for permanent installations. 


Electro-Mobile Power provides the base 
for just such a program. It can be moved 
from one load center to another. It can be 
used in multiples to handle either building 
or diminishing demand. In short, it can 
follow the demand until such time as it 
becomes economic to build permanent facil- 
ities in the most advantageous location. 


Can load growth be handled with lower 
investment costs? We think joint analysis of 
your own growth plans is the shortest way 
to an affirmative answer. Let’s discuss it. 
Contact your nearest Electro- Motive 
representative for details. 





As demand increases in the load growth area, erected in the most economical and desirable loca- 
Electro-Mobile rail units like this can be added or tion. Electro-Mobile units offer the most advanced 
subtracted in 1000 kw increments to match power electrical engineering, equipment and controls. Rail 
requirements exactly, at lowest cost. After demand units may be placed on sidings as shown here or 
has been established, permanent facilities can be mounted on piers for semi-permanent use. 


Electro-Mobile trailer unit is remarkably 
adaptable to many temporary uses because 
of its quick mobility. Trailer units have 500 
kilowatt capacity. 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS oseiacrance, uNnois 


Sales Offices in Chicago, New York, St. Louis, San Francisco 





How to Cut 








FORMULA for Cutting Production Costs 
(BAILEY Design)+ (BAILEY Engineering) + (BAILEY Service) 


=GREATER SAVINGS PER FUEL DOLLAR 


At the heating plant of Lincoln Electric Co., Euclid, 
Ohio Bailey Control helps to cut operating costs by: 


1. Controlling the rate of combustion in two 
spreader stoker-fired hot water boilers to main- 
tain the desired temperature of outlet water. 


2. Controlling fuel-air ratio at each boiler by 
means ‘of a unique Btu-Air Flow meter which 
maintains most economical use of fuel. 


3. Controlling quantity of water by-passed around 
boilers, thus tempering water supplied for heating 
inaccordance with changes in outsidetemperature. 
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Operating Cost 


¥%& When your plant is operating at peak efficiency, unit production costs are 
low. But outages of any kind upset the balance. As efficiency drops, and/or 
outages occur, overhead costs impose an increasing burden—bring on dollar 


losses that can’t be recovered. 


That’s why you can use Bailey Co-ordinated Control Systems to advantage. 


Here are three reasons why Bailey systems are the best you can buy: 


1. Complete Range of Equipment—fully co-ordinated 
You need never worry that a Bailey Engineer’s recommendation is slanted in 
favor of a particular type of equipment, just because he has a limited line to 
sell—or that Bailey will pass the buck for efficient control; we offer complete 


boiler control systems. 


2. Engineering Service—backed by experience 
No other manufacturer of instruments and controls can offer as broad an ex- 
perience, based on successful installations involving all types of combustion, 


flow measurement, and automatic control. 


3. Direct Sales-Service—conveniently located near you 
Bailey Meter Company’s sales service engineers are located in more industrial 
centers than those of any other manufacturer of boiler control systems; you 


get prompt, experienced service with a minimum of travel time and expense. 


For lower operating cost—for more power per fuel dollar, less outage, and safer 
working conditions, you owe it to yourself to investigate Bailey Controls. Ask 
a Bailey Engineer to arrange a visit to a nearby Bailey installation. We’re 


proud to stand on our record: **More Power To You!” 
A-119A-2 





1036 IVANHOE ROAD 


Complete Coutroles for Steam Plante 
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NERVE CENTER of the Selective-Sequence system is a 
coinpletely pre-wired, factory-assembled controller for the 
soot blowers in each furnace. Selective Sequence lets oper- 
ating personnel select the proper blowing sequence for 
most effective boiler cleaning. The operator can tell qt a 
glance: which blowers are operating, time elapsed, number 
of blowers that have operated, and any malfunction of 
equipment or blowing medium. 


Each of the two forty-foot furnaces firing 
Consolidated Edison’s Boiler 30 at Astoria 
Generating Station will be equipped with a 
custom-designed Vulcan Selective-Sequence 
Soot Blowing System. The boiler now being 
built by Babcock & Wilcox is a radiant- 
reheat type to be fired by pulverized coal, 
oil or gas. 

Drive for the soot blower systems will be 
electric; the blowing medium steam. Both 
Vulcan long retractable soot blowers and 
wall deslaggers are included in the system. 
Vulcan wall deslaggers maintain high strik- 
ing power, keep thickness of deposits to a 
minimum. 


Whether your boiler is large or small, power 


or process--a modern Vulcan Soot Blower 
System with automatic-sequential or selec- 
tive-sequence control will keep it operating 
at peak efficiency. Your Copes-Vulcan repre- 
sentative has the ideas, information and 
experience to help you choose the system 
best suited to your needs. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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CONSOLIDATED EDISON COMPANY 
ASTORIA GENERATING STATION, NEW YORK, NEW YORK 


BABCOCK & WILCOX TWIN-FURNACE BOILER 
2—40’-0’ FURNACES 


Capacity, Lb. Steam per Hour...2,400,000 Superheater Outlet Pressure, PS! 2,150 
Design Pressure, PSI 2,500 High Pressure Steam Temperature, F..1,050 
Reheat Steam Temperature, F 1,000 
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WHEEL 


TYPE “AA” WHEEL 
NO W _ wick THE FORCED 


4 SERIES OF “BUFFALO” AIRFOIL 


“BA”’, the basic wheel of the line — for many general forced 
draft and industrial requirements. Note broad air channels 
provided by extra-wide blades. 


“CA”, a wheel for higher pressures and lower capacities. 
“AA”, for lower pressures and higher capacities. 


SEMI-AIRFOIL WHEELS like the ““CLM’”’, with airfoil noses 
and single thickness backward curved blades, closely approach 
performance of full airfoil wheels. This wheel has a definite 
application where a single thickness is advantageous. 


ALL WHEELS VARIABLE AS TO WIDTH, TO GIVE YOU 
PEAK EFFICIENCY FOR YOUR OPERATING CONDITIONS TYPE “CLM” WHEEL 
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THE ABOVE CURVES SHOW THE 
WIDE! VARTATION Th PERFORMANCE, 
POSSIBLE ONLY IN-THE BUFFALO 
AIRFOIL SERIES 
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ONLY “BUFFALO” BRINGS YCU THIS BROAD 
SELECTION—PLUS EFFICIENCIES UP TO 92% 


DRAFT PERFORMANCE YOU WANT 
FANS TO MATCH YOUR CONDITIONS EXACTLY 


Not just an airfoil fan, but four complete series — six 
types of interchangeable airfoil and semi-airfoil wheels 
in varying widths — to give you maximum efficiency 
for your operating conditions! “Buffalo” deep-blade 
airfoil design offers a new high in forced draft 
efficiency — not just on paper, but in actual operation. 


In addition to the effective, high-strength airfoil and 


semi-airfoil blades, these “Buffalo” Fans go beyond the 
usual concept of streamlining. From the smoothly 
rounded inlet to the divergent outlet, all sources of 
turbulence has been eliminated. If you wish the highest 
possible efficiency in a forced draft fan tailor-made for 
your particular operation, by all means, write for 


Bulletin FD106 and our engineering recommendations. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE CLOWING 
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Frequent Instrument 
Check-ups 


Prevent Emergencies 


The economical way to protect your invest- 
ment in instrumentation is a Honeywell 
Periodic Service Plan. Under this plan, a 
Honeywell service specialist comes to your 
plant at regular intervals to— 


— Check your Brown instruments and cali- 
brate them against accurate laboratory 
standards. 


— Inspect all moving parts, clean and lubri- 
cate them, and replace where necessary. 


You get this kind of service performed regu- 
larly for your office equipment such as type- 
writers and calculating machines . . . for 
your automobile . . . and even for yourself by 
periodic check-ups by your doctor. You’ve 
learned that the ounce of prevention is a 
good investment. Well, the same philosophy 
applies to instruments, too. Keeping them in 
good condition is far more economical than 
waiting for emergencies to throw production 
schedules into a tailspin. 


Here, briefly, is what the Honeywell Per- 
iodic Service Plan does. It provides you— 


Periodic examination and adjustment by a 
factory-trained service engineer. 


Automatic attention. Calls are made on a 
schedule that fits your own plant’s require- 
ments... at a cost substantially lower than 
an equivalent emergency service call. 


Continuous operation. Good instruments kept 
in top condition can be counted on for steady 
duty, without costly shut-downs. Well-main- 
tained instruments last longer, too. 


Increased plant efficiency. Greater reliability 
of operation builds confidence of plant per- 
sonnel in their equipment. 


At any time, of course, you can count on 
prompt emergency service from any one of 
the more than 100 Honeywell service centers 
spotted throughout the United States and 
Canada. 


The Plan is extremely simple. It costs re- 
markably little, and can pay real dividends 
in protection of your production schedules 
and your instrument investment. For details 
about how it can be applied to your own 
plant, call your local Honeywell office. 


Water 
treating... 


reduced to routine 


supervision 


by Honeywell 


Shown on the water treatment control panel at James Lees 
and Sons Co., Bridgeport, Pa., are two Electronik pH 
indicator-recorders, one with Electr-O-Line control for 
the caustic feeding system. 





Water treatment plant at the Alan Wood Steel Co., Con- 
shohocken, Pa. In the pump room, Honeywell flow meters, 
level and pressure gages control the flow of recirculated mill 
and river water through the treatment process. 


At the Alan Wood Steel plant, Honeywell instrumen- 
tation was applied to treat waste, as well as to con- 
dition incoming river water for mill requirements— 
a total of 20 million gallons per day. Overall plant 
efficiency is increased, and maintenance is reduced. 
By providing a constant supply of uniform water, 
Honeywell controls effect savings throughout the 
plant, and permit closer control of process tempera- 
tures and pressures. Controlled waste discharge con- 
tributes to good community relations. 


At the James Lees and Sons plant, water is supplied at 
the rate of a million gallons per day from the highly 
turbid Schuylkill River. Until Honeywell instru- 
mentation was installed, variations in volume, tur- 
bidity, percentage of suspended solids and concen- 
tration of pollutants pased serious troubles. Now, 
Honeywell controls provide consistently clear water 
at pH 8. Alum requirements have dropped 90%. 
Double shifts are no longer needed in the treatment 
plant. Night and Sunday trouble-shooting by the 
superintendent is eliminated. 


BROWN 


HONEYWELL 


You can save time, trouble and materials—and end 
water treatment difficulties—with Honeywell auto- 
matic controls. Two cases in point: a textile plant 
with the problem of treating incoming river water, 
and a steel mill requiring special treatment of both 
incoming water and waste. In both instances, Honey- 
well controls provided profitable solutions. 


Honeywell instrumentation is now serving in hun- 
dreds of industrial and municipal water treatment 
and waste discharge processes. In every case, it offers 
closer control and higher efficiency of water treat- 
ment. Regardless of your specific need, Honeywell 
inst-umentation can save you money, both directly 
and in end benefits. Contact your nearby Honeywell 
sales engineer for help with your water or waste treat- 
ment problems . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


oneywell 


mt Ww 





BURLINGTON, VT. ELECTRIC LIGHT 


100,000 LBS. PER HOUR WICKES 
MIN THE NEW POWER PLANT 


At the modern plant of the Burlington, Vermont Electric Department, three Wickes type R 
steam generators provide a powerful and unfailing steam supply. Each unit delivers 100,000 
pounds of steam per hour, contains 7480 square feet of boiler heating surface, and 2320 
square feet of water wall heating surface. Each steam generator is equipped with a super- 
heater, airheater and economizer. These boilers have a design pressure of 1000 psi. This 
modern plant is..operated by the Green Mountain Power Corporation. Superintendent of 


Burlington's Electric Light Department is W. A. Stebbins. 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION 
SAGINAW, MICHIGAN 
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DEPARTMENT INSTALLS THREE 
TYPE R STEAM GENERATORS 


Write today for our bulletin No. 55-1 
giving complete facts on Wickes 
products. We also send along our 
new engineering bulletins on Type-S 
and Type-A Steam Generators. 


RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Albuquerque, N.M. ¢ Boston * Buffalo * Charlotte,N.C. * Chicago * Cleveland 


Dallas « Denver « Detroit * Fort Wayne, Ind. * Houston « Indianapolis * Los Angeles * Memphis * Milwaukee * Mew York City 
Portland, Ore. ¢ Saginaw « Salt Lake City * San Francisco * Springfield, Ill. ¢ Tulsa ¢ Washington, D.C. 
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Kaiser Aluminum snap jackets give you 


A NEW, FASTER WAY TO 


Now, with snap jackets made with Kaiser Alumi- 
num, one man can install aluminum pipe jacketing 
quickly and economically. 


An outstanding example of recent improve- 
ments in aluminum jacketing techniques, the snap 
jacket is a sheet of Kaiser Aluminum, roll-formed 
into a tubular shape and stiffened along one edge 
by an angular crimp. Rigid, but sufficiently flex- 
ible, the jacket can be quickly snapped into place 
around insulated pipe by only one man and assures 
a more durable, more weather-tight installation, 


22 











Because it is made with Kaiser Aluminum, the 
snap jacket gives you improved appearance and 
longer life at low cost. 


For immediate assistance on any jacketing re- 
quirements, call the Kaiser Aluminum sales office 
listed in your phone directory. Process Industries 
Department, Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive Bldg., Chicago 
11, Illinois; Executive Office, Kaiser Bldg., Oak- 
land 12, California. 
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1. ONE MAN can quickly position tubular snap jacket for 2. NEXT, same man easily snaps snap jacket around pipe, 


installation. 


3. TO SAVE even more time, two men can work together... 
one man snaps jackets in place, follow-up man bands them. 


places laps properly and bands the jacket to complete the job. 





For this new, faster way to install aluminum 
jacketing, Kaiser Aluminum alloy 5005-H16 
is recommended. Other alloys may be used 
depending on the job, but it is desirable to 
use one alloy throughout. 


Recommended thicknesses 
of sheet aluminum: 


For insulation O.D. of 12.75” 
ee 0.020” 


For insulation O.D. of 14” 
GHRe: we ec ia 0.024” 











kaiser Aluminum 


materials for the process industries 


For complete information about alumi- 
num jacketing with illustrated on-the-job 
techniques, send for the new 40-page 
free manual “Kaiser Aluminum Insula- 
tion Jacketing Materials And Methods.” 


MAIL THIS COUPON TODAY! 
> 
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KAISER ALUMINUM & CHEMICAL SALES, INC., 
Process Industries Department, Room 8112 
1924 Broadway, Oakland 12, California 


Please send my copy of your new manual “Kaiser Aluminum Insula- 
tion Jacketing Materials And Methods.” I understand there is no 
obligation. 


NAME 


COMPANY ADDRESS 





Cross-sectional elevation of the C-E Vertical Unit Boiler, Type 
VU-50X, installed in the Mill Division Plant of the Central 
Fibre Products Company, Quincy, Illinois. There are two 
units, each fired with a C-E Traveling Grate Stoker and 
designed for the future use of oil or gas as alternate fuels. 

Present operating conditions are 185 psi and 450 F. Each 
unit has a maximum continuous capacity of 85,000 lb per hr 
and a four hour peak of 100,000 Ib per hr. The boilers are 
designed for 650 psig and in the future will operate at 610 
psig and 650 F. 


Firing aisle at the Central Fibre Products Mill Divi- 
sion plant at Quincy, Ill. This is a front end view of 
two C-E Traveling Grate Stokers which fire the 
VU Boilers as shown by the cross-sectional eleva- 
tion drawing. 
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VU Boilers exceed 
performance 
Suarantees 


ell 


@anixelmmleyk- 
mieeacm@e) 


The two C-E Vertical Unit Boilers installed in this 
plant have exceeded their guaranteed efficiency of 
82.6% and guaranteed peak capacity of 100,000 Ib 
steam per hr. These stoker-fired units are equipped 
with a C-E overfire air system that works to perfection 
by completely burning out all combustibles at the 
proper point, allowing for a very clean furnace. There 
is absolutely no smoke from the stacks. Furthermore, 
the draft loss of each unit —as well as the flue gas 
temperature leaving the economizer —is lower than 
the customer expected. 


The above comments are all contained in a report 
written by the H. M. Wilson Company, Inc., Consulting 


Engineers to the Central Fibre Products Company, 


of Quincy, Illinois. Of course, it won’t hurt to get the 
opinion of the customer, too, if you’re interested. They 
will be very happy to discuss their boiler installation 
with you. 

Incidentally, when you need boilers, please con- 
sider the fact that Combustion has a complete line of 
steam generating and fuel burning equipment suitable 
for any pressure, temperature and fuel requirement. 
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Plant designed by H. M. Wilson Company, Inc., 
Philadelphia, Pa., Engineers. 


COMBUSTION A 
ENGINEERING 


Combustion Engineering Building 


200 Madison Avenue, New York 16, N. Y. 


B-967 


Canada: Combustion Engineering-Superheater Ltd. 


steam generating units; nuclear reactors; paper mill equipment; pulver- 
izers; flash drying systems; pressure vessels; home heating and cooling 
units; domestic water heaters; soil pipe. 





the blow-off valve trend 
on “package” boilers is 


YARWAY SEATLESS 














COMBUSTION ENGINEERING 
<3¢ F) wpm 


' TITUSVILLE KEWANEE-SPRINGFIELD 





YARWAY | BLOW-OFF 
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@ More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 

The reason—good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 


The Yarway Seatless Blow-Off Valve, with 


ERIE CITY 
Uo 


PREFERRED UTILITIES 


@ Yarway Seatless Tandem Blow- 
Off Valve, angle-angle combination, 
straightway-angle or straightway- 
straightway tandems 

also available. 


VALVES 
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balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 
your package boilers. All boiler makers will 
supply them. 


For full description of Yarway Seatless Blow- 
Off Valves write for Yarway Bulletin B-426. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


od Si -7 4-2 oi - i fete) ¢-) 


@ Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 











VIBRATING CONVEYORS 


BELT CONVEYORS REDLER 
CONVEYORS, ELEVATORS 
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ADAMSON 


for 7oDAY and TomM0RROW 


The power plant built for present needs often is 
expected to serve the next generation, also. The 
men responsible for purchase of the plant's vital 
coal handling system may expect to buy only one 
such system in their lifetime. Their selection must 
be right—with no room for mistakes. 

Such a system must function continuously, night 
and day, winter and summer, for years to come. It 
must provide rugged, flawless operation, be eco- 
nomical in installation and delivery costs, and must 
be sparing of manpower. 


Knittel crushers built by S-A and used to reduce 
run-of-mine coal to stoker size. They are com- 
pactly constructed, requiring little headroom and 
are extremely dependable. S-A crushers are 
available in many sizes and variations to meet 
specific requirements. 


S-A REDLER conveyors and elevators are pat- 
ented products. They ideally move crushed coal 
over any plane, completely enclosed, eliminating 
all dusting problems. Spvecially designed flights 
move coal forward in a solid column. Discharge 
is possible at single or multiple stations. 


To create such a system demands the finest engi- 
neering, the best construction, and, above all, the 
greatest experience. These are S-A qualities and they 
have been earned in long service to the power field. 

For today’s generation, STEPHENS-ADAMSON 
coal handling systems help supply hundreds of 
thousands of precious kilowatt hours. They can be 
counted on to supply tomorrow’s requirements, too. 
This is why, more and more, in coal handling sys- 
tems, the big name is S-A, a name richly endowed 
with over 50 years of experience. 


Large coal volume can be handled with 
S-A belt conveyors at extremely low 
cost per ton and with minimum main- 
tenance cost. Feeders supply coal from 
bins or track hoppers in uniform, easily 
controlled volumes. 


STEPHENS- ADAMSON MFG. CO. 


S-A sales engineers 
have the full background 
and training necessary 
to provide wise counsel 
in all coal and ash han- 
dling problems. Call in 
the S-A man in your 
area or contact any of 
the three STEPHENS- 
ADAMSON main office- 
plants direct. 


Belt Conveyors 

Belt, Pan and Plate Feeders 

Ship Loading Boom Conveyors 

Stacking Conveyors 

Storage and Reclaiming Systems 

“Natural Frequency” Vibrating 
Conveyors 


5 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


S-A manufactures a wide range of material handling products in three complete plants in U. S. and Canada. 


REDLER Conveyor-Elevators 
ZIPPER Conveyor-Elevators 
Conveyor Belt Cleaners 
Headshaft Holdbacks 
Grizzlies and Screens 


Centrifugal Pilers 

Bin Gates and Tunnel Gates 

Car Pullers and Spotters 

Bucket Elevators 

Skip Hoists 

SEALMASTER Ball Bearing Units 


THE EQUIPMENT SHOWN HERE WILL BE SENT ON REQUEST 


PAN CONVEYORS 


 : 
% 


BUCKET 
ELEVATORS 


ZIPPER 
“ CONVEYOR-ELEVATORS 


POWER * JANUARY 1957 


BIN GATES- 
ALL KINDS 


SEALMASTER 


BALL BEARING 
BIN DISCHARGERS UNITS 


VIBRATING SCREENS CIRCULAR 





Here is the turbine 
; rotor for one of the 
i Bis “ , 16,500-kw units now 
Uji i. \ \ Lae r , ~~, Se being built. For this 
MI yee Asta : m 850-psig, 900-F AIEE- 
: f ee WY | ASME turbine, rotor 
shaft and wheels are 
of integrally forged 
construction. 


Concentric generator stator 


A [ I ‘ S= C h a I mers with flexible core support 


Turbines Give You 


Thrust-bearing 
type hydrogen 
; shaft seals 
; : 
Modern Design 
Features 
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CUTAWAY VIEW of 16,500-kw unit 
shows the development of impulse 
turbine design for larger ratings. 
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ALLIS CHALMERS 
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Production 
up to 16,500 Kw 


NEW Large WA-Series Turbines Offer 


Advanced 
@ Design Features 


EW WA-Series steam turbine-generator units 
now being manufactured include the 10,000- 
kw NEMA standard rating as well as 12,650-kw 
and 16,500-kw AIEE-ASME preferred standard 
condensing ratings. The 16,500-kw units have 
hydrogen-cooled generators. 
Incorporated in the design are time-proved 
labyrinth steam sealing, removable external 


Motor-driven 
turning gear 


Simplified 
® Installation 


AIEE-ASME 
@® and NEMA Ratings 


glands, high chrome alloy steel buckets and noz- 
zles, reliable governing system, and unit shipment 
and installation — plus additional large turbine 
and generator features. 

To get MORE information on economical, 
dependable units 2000 kw and larger, call the 
nearest A-C district office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


Fabricated steel 


exhaust end casing 


; 
{ 


mann re | 


ivas=> 


Centrifugal, shaft-mounted 


main oil pump 


HALMERS §:::: 
as fCrRch™ 
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use sea efficiently, economically— choose the trap with... 


top quality... 


to keep it on the job 


No need for a steam trap to be complicated. All it does is discharge con- 
densate and air from steam lines and equipment. But its importance 
shouldn’t be overlooked. On its effectiveness can rest your economical 
use of steam . . . the efficiency of your process operations. 

A steam trap has to be built to serve long and dependably in severe 
service— and that’s where Nicholson quality counts heavily in terms of 
performance. 


One moving part 
Positive shutoff—no steam waste 
Powerful, intermittent valve action 


High capacity — effective use of large orifice 





Specify Nicholson, and be sure. 
































Write for new 
Bulletin 10-55 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. » SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Progress 
in 
turbine- 
generators 
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World's first large generator with iquid-cooled 
armature windings goes to Eastlake 





New General Electric cooling system 


CROSS-SECTION OF ARMATURE BAR shows hollow tubu- 
lar conductors which carry liquid coolant as well as cur- 
rent. Maximum heat removal is possible because of 
direct contact between cooling liquid and conductors. 


COOLING LIQUID enters tubular conductors through 
strand header at end of armature bars. Cut-open section 
above shows how conductors are brazed to header. 


FACTOR-PER UNIT 


RATING 


10 
HYDROGEN PRESSURE-PSIG 


HIGHER CAPACITIES are possible with new G-E conduc- 
tor cooling development. Bringing liquid coolant in di- 


rect contact with the armature conductors can remove as 
much as sixteen times the heat that could be removed 
from them through the normal ground insulation with 
the same copper temperature. 


...Without appreciable 


This evolutionary new 260,000-kva generator incor- 


porates one of the most significant advances in genera- 


tor cooling since General Electric pioneered hydrogen 
cooling in 1937. Now in operation at the Cleveland 
Electric Illuminating Company’s Eastlake Plant, it is 
the world’s first large generator with liquid-cooled ar- 
mature windings. The liquid circulates right through 
the conductors. 


THIS DESIGN IS THE MOST EFFECTIVE method of 
cooling yet developed. Combined with the new con- 
ductor-cooled, gap pick-up type rotor, a typical unit’s 
rating may be doubled without appreciable increase 
in physical size. 





MANIFOLD 





(2 


STRAND HEADER (3 


COPPER 
CONDUCTORS (4) 





, F P 
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TURBINE END 


CONNECTION (1) 





FROM PUMP AND 
HEAT EXCHANGER 



















can double generator rating 


increase in physical size 


Even with the increased current output made pos- 
sible by liquid cooling, efficiency of this General Elec- 
tric unit remains high. Design features such as: extra 


transposition of end windings; copper shields on the 


stator core clamping flanges; and machine dimensions 
specially designed to reduce windage losses, all con- 
tribute to this high efficiency. 

The coolant circulates in a double wall guarded 
circuit within the armature frame. A special brazed 
header provides permanent joining of tubular arma- 
ture conductor strands. Both the liquid and the parts 
enclosing the coolant are carefully selected for non- 
corrosive characteristics. 


This 260,000-kva, 30 PSIG Eastlake generator is 
the largest so rated 3600-rpm generator in the world. 
The new design developed for Eastlake is a significant 
step toward doubling generator ratings without appre- 
ciable increase in frame size and points the way to 
much larger machines—as high as 500,000-kva. For 
more information write for GER-1231, “Liquid Cool- 
ing of Turbine-Generator Armature Windings,” Large 
Steam Turbine-Generator Department, General Elec- 
tric Company, Schenectady 5, New York. 
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BUSHINGS 


HYDROGEN COOLERS 


COPPER CONDUCTORS 
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GAP-PICK-UP ROTOR 
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IN TYPICAL LIQUID-COOLED GENERATOR: 
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aar oa pump circulates cooling liquid into generator 
through inlet connections (1). Liquid enters 
" conductors from manifold (2) through strand 

REE 1 Tia meron Ce 


header (3) and circulates through copper con- 
ductors (4). Liquid is cooled by external heat 
exchanger. Hydrogen is circulated to cool rotor 
| windings, stator core, and high-voltage bushings. 
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New generator produces 66% more power 
in same turbine room space 


Eastlake’s new General Electric conductor-cooled 
260,000-kva generator (above) represents another 
milestone in turbine-generator progress. The new gen- 
erator has increased station capacity 56% yet occupies 
the same turbine room space as each of the three other 
conventionally cooled, 156,250-kva General Electric 
units in this modern plant. 

Obtaining more kilowatts in the same turbine room 
space is one of the many challenges created by the in- 
creasing expansion of electric utility loads. The East- 
lake installation demonstrates how this challenge can 





be solved by advanced designs. 

It is a typical example of how the electric utility 
industry and equipment manufacturers are cooperat- 
ing to meet tomorrow’s demand for larger blocks of 
power with turbine-generators of even higher ratings. 

This latest expansion of the Eastlake 
plant is a further step in Cleveland Elec- 
tric Illuminating Cempany’s program 
of helping its customers to Live Better Ze verte 
... Electrically. 254-45 “Fe ypyen 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








ONE MORE REASON TO CHOOSE PRITCHARD COOLING TOWERS: 


RUGGED P0WairSAVER’ FAN DEVELOPS 
MAXIMUM AIR FLOW ECONOMICALLY 


The POWairSAVER fan is exclusive with Pritch- 
ard. It was developed specifically for cooling tower 
service. It develops maximum air flow, economically, 
because of patented* design and construction. 


The blade, of airfoil design, is twisted to pump as 
much air at the hub as at the tip of the blade. The 
hub is constructed to allow for no back flow of air 
near the hub. Thus, you get high aerodynamic ef- 
ficiency, with low horsepower, on this adjustable 


pitch, POWairSAVER fan, exclusive with Pritchard! 


POWairSAVER blades and hubs are precision-made 
in jigs for greater uniformity and easy interchange 
of parts. Monel or stainless steel blades are avail- 
able to meet specific anti-corrosion requirements. 
A six-blade design is pictured. Also available in four 
and eight-blades. It’s exclusive with Pritchard—the 
POWairSAVER fan—one more reason to choose 
Pritchard cooling towers! 


See Pritchard LoLine 
Cooling Towers, 
Booth N-343, Inter- 
national Heating & 
Air Conditioning Ex- 
position, Chicago, 
Feb. 25-March 1. 


“ANSWERS TO THE 
15 QUESTIONS 
ABOUT PRITCHARD 
INDUCED DRAFT 
COOLING TOWERS" 





A new brochure available to you upon 
receipt of your inquiry on your company 
letterhead. It’s fascinating reading to 
anyone interested in cooling towers. 
Far more than a catalog listing, this 
unique brochure offers tips on 
evaluating cooling tower bids, factors 
to consider in choosing a cooling 
tower. A large, cross-sectional 
painting takes you right inside 

a typicul Pritchard tower. 

Profusely illustrated. Your 
complimentary copy awaits; 

write for it today! 


*U.S. Pat. No. 2,342,421 


COOLING TOWERS 
GAS £ A/R TREATING EQUIPMENT 
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OF CALIFORNIA 


PEPRESENTATIVES 
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Conveyor Belts 


“We use 


U. S. Conveyor Belts exclu: ely 
30 in all—to carry up to 3000 
, tons of coal a day,” 


f| 


The giant generating plant of this large New England light 
and power company, furnishes enough electric power for a 
city of 165,000 people. Thirty “U.S.” Conveyor belts carry 
the 3000 tons of fuel in a round-the-clock operation. 

“Our needs are constantly expanding,” says the super, 
“and we intend to use ‘U.S.’ belts exclusively. Belting is the 
best way to carry coal... and the best belting is U.S. Rubber. 
Maintenance is usually confined to inspection and lubrica- 
tion. We expect many years of service from these belts.” 

That’s the story everywhere. High-volume operators are 


Mechanical Goods Division 


says supt. of large East Coast 
light and power company 





ee ee So ee 


Tae 


% 





using “U.S.” Belting, and the result is always lower costs. 
Like so many other successful belting installations, the sys- 
tem in this light and power plant is the result of United 
States Rubber’s “Three-Way Engineering”—in which “U.S.” 
engineers work with the engineers of the conveyor builders 
and engineers of the power company to turn out the best 
belt conveyor system for the specific job. 

U. S. Rubber Conveyor Belts and expert engineering 
assistance are available at any of the 28 “U.S.” District Sales 
Offices, or write us at Rockefeller Center, New York 20, N.Y. 


United States Rubber 
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WE 

SPECIALIZE 

IN 

BRONZE VALVES 


Ohio Brass has specialized in manufacture of 

bronze valves since shortly after the company was 
founded in 1888. You go to a specialist for other products 
and services. Why not buy bronze valves from a 
company that has made a specialty of producing them? 

In many plants O-B bronze valves have helped 

reduce maintenance time. O-B bronze valves 

are competitively priced. Ask your 

distributor about them. 








OHIO BRASS + MANSFIELD, OHIO, U.S.A. 
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Control fly ash with job-fitted 























Series 342 Precipitator 


COMPACT DUST COLLECTOR -— Series 342 Precipitator meets 
industry’s need for a simple, compact, economical, al}-purpose, 
mechanical-type dust collector. With the growing value of fly 
ash as a salable by-product, adequate, efficient collection is 
becoming increasingly important. 

Easy to install because of its sectionalized construction, the 
Series 342 Precipitator has proved effective in controlling dust 
discharge to the atmosphere in a large percentage of industrial 
plants. The reason: since each tube assembly is basically an 
individual cyclone or centrifugal dust collector, the multi-tube 
Series 342 will deliver an over-all performance comparable to 
the high efficiency obtained by a single, small-diameter cyclone. 

Furthermore, American Blower Series 342 Precipitator features 
welded-steel construction and removable tubes, is available in a 
variety of sizes to meet specific job requirements on either new or 
existing installations. 


Dust-laden air or gas enters inlet plenum; gravity and centrifugal 
action force dust downward, adjacent to tube wall; dust is 
skimmed into gas-tight receptacle; cleaned air or gas moves up- 
ward through outlet tubes to outlet plenum. 
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American Blower precipitators 


Series 361 Fly Ash Precipitator 


FOR LARGE PUBLIC UTILITIES — Series 361 Fly Ash 
Precipitator offers maximum collection efficiency over entire 
operating range, occupies minimum space, and gives reliable 
performance, trouble-free operation. 

What's more, the secondary separating system of the Series 
361 makes it relatively more efhcient at reduced loads when 
fly ash is finer and more difficult to remove. Then, too, 
ability to vary number and arrangement of individual cells 
makes it easy to tailor unit to the particular job. 


Whatever your dust-collection problem, it will pay you 
to talk to an American Blower engineer, His knowledge 
of the application of precipitators and dust collectors can 
prove invaluable to you, Call your nearest branch, or write: 
American Blower Corporation, Detroit 32, Michigan. In 
Canada: Canadian Sirocco products. 


Division of Amertcan-Standard 
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BREECHING 


TUBULAR PRIMARY CONCENTRATOR 
4 ' _ HOPPER UNDER 
SECONDARY ° q DUST CHAMBER 


Ba VENT FAN ——wy i he 
EER 7 


BREECHING FROM 

“BOWER OR AIR HEATER SECONDARY 
SEPARATOR 
DISCHARGES 
THE FLY ASH 


DISPOSAL SYSTEM 











Secondary system results in velocity-eficiency char- 
acteristics which automatically maintain maximum 
efhciency over entire boiler load or operating range 
Properly installed and operated, unit's collection 
efhciency is from 85% to 90% 





NEW DESIGN 


= Welkeg a. 


SeR’ 


EXPANSION JOINTS 











Revolutionary new design provides 


‘most experienced manufacturer 


longer 


cyclic life...less weight... better equalization 


Over three years of intensive research and testing have 
paid off! Badger S-R Expansion Joints — corrugated 
packless expansion joints of an entirely new design — 
are ready for your most exacting power, heating, indus- 
trial and process piping applications. 

Two significant features of the new joints are 1.) 
Curvilinear Corrugations, which result in natural “all- 
curve” flexing and equal distribution of movement 
among the corrugations; 2.) tubular Reinforcing Rings, 
which work with the new corrugations to produce 
greater effective flexing height and “all-curve” flexing 
even under higher pressures and temperatures. 

And there are other important features, too... size 
for size, Badger S-R Joints weigh up to 50% less than 
conventional types . . 
diameter . . 


. new ring design reduces joint 
. a complete line of accessories — including 
covers and liners — are available . . . standard models 
in stainless, monel and inconel, special types in any 
workable alloy. 


New corrugation and ring designs produce 


better equalization, 


different Curvi- 
linear Corrugations used in 
Badger S-R_ Expansion Joints 
were developed by the Badger 
Research Department. As shown 
in the cross-section of a Series 
50 Joint (left), the design pro- 
duces more uniform movement 
per corrugation and flexing to 
a natural “all-curve’ shape, which results in lower 
stresses and therefore increased life. (White line in 
diagram shows the efficient ‘“‘all-curve” shape the cor- 
rugations naturally assume under operating pressures.) 


The radically 


Series 50 (low pressure) 
S-R Expansion Joints 


Learn more about ways [HS 
S-R Joints can be 
of advantage to you... 


New illustrated brochure 
describes them in detail — 
mail coupon for your free 
copy today. 


© 1956 BMC 


“all-curve” flexing 

Series 150 S-R Joints feature 
Curvilinear Corrugations and, 
because they are used at higher 
pressures, also have tubular Re- 
inforcing Rings. A_ significant 
engineering improvement, these 
new rings make metal-to-metal 
contact only in the “valley” of 
each corrugation yet allow nat- 
ural “all-curve’’ flexing (white line) when the pipeline 
is subjected to pressure. The tubular shape of the rings 
also permits greater effective flexing height and there- 
fore contributes to longer joint life. 


Series 150 (intermediate 
pressure) S-R Expansion Joints 


Badger Manufacturing Company 
230 Bent Street 
Cambridge, Massachusetts 


Name 





Company 





Street and No. 





City 











August 1955 painter discovers dangerous corrosion 


in seven-year-old stack 
a 
Prominent 


to corrosion-protected 


Oscar Mayer Permaglas stacks measure 7’-6” I.D. 
by 4” by 59’-6” and 5’-0” I.D. by 4” by 77'-6”. 
Larger stack (extreme left) handles approximately 
182,000 Ibs. per hr. of flue gas at 14.5°%, CO: at 
rated boiler load. Smaller stacks handle 149,000 Ibs. 
of flue gas per hour at rated load. 


Permaglas glass-pro- 
tection gives you: 


® 3 to 5 times longer life 


® corrosion resistance regard- 


less of excess condensate 


low maintenance — glass 
can't rust 


lightweight—lowe; founda- 
tion cost 


lower cost — glass protec- 
tion now within reach of all 


tough, durable — remark- 
able resistance to impact or 
abrasion 


FAST, EASY INSTALLATION—only precautions normally taken 
are use of pads under each sling, or sections can be easily : 

; aie i “ easy to install — no need 
erected using standard lifting fixtures. Permaglas sections 


for special equipment or 
are bolted together — no welding is required in the field. highly skilled workmen 
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meat packer converts plant 100% 


Permaglas’ smokestack 


Glass-protected steel stands off 
corrosive acid action over 3 times longer 
than unlined steel smokestacks 


Oscar MAYER & Co., MApISoN, WIs., took immediate 
action and converted to Permaglas smokestacks when 
they discovered a dangerous corrosion condition in 
two plain steel stacks. 

In their seven-year-old stack, the area above the 
lower flange of the top section was corroded to break- 
through for about one-half its circumference. The 
remaining half was about ¢-in. thick. Original thick- 
ness had been \ in. The top one-third of the stack 
was removed immediately for safety purposes. In- 
vestigation indicated metal thickness of 14 in. at the 
bottom of the center section and less than “4g in. at 
the base of the stack. 

A small fifteen-year-old stack was similarly cor- 
roded by acid action of flue gas condensing out at 
low stack temperatures. 


Permaglas savings analysis — cost approximations 
based on 5-0" by 100’ stack. 


-bosegpee | 


Plain steel @ $6000 and 
approx. $330 each 3 years 
25—- for paint and inspection. 
| Replacement at 10 yrs. aver- 
ages 15% increase in basic 

| cost. 











$ 








| New stock 


Permagias smokestack | 
! | 








Thousands 











| New stock 


Permaglas @ $9000 and | 
| approximately $100 nom- 
inal inspection every 5 yrs. 
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eer 


10 “15 20 25 30 
Years 





Over three times longer service — Based on figures furnished by 


plain, carbon-steel stack users. The economy of Permaglas stacks 
is demonstrated in the above chart. 
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Recent installation of a third Permaglas stack, 
gives Oscar Mayer’s Madison plant 100% protection 
against smokestack corrosion. 


Why wait until trouble strikes? Why let corrosion 
cost you money? Surveys show that about 95% 
of all steel smokestack failures are caused by cor- 
rosion inside the stack. Stop this needless waste 
by converting to Permaglas smokestacks with ex- 
clusive glass protection inside and out. Contact 
your nearest A. O. Smith representative or write 
today giving details of your present stack prob- 
lems or needs. 

Visit our booth 1826 at Plant Maintenance & Engi- 


neering Show — Cleveland Public Auditorium, Jan. 
28-31, 1957. 


A number of Permaglas Smokestack Sales Terri- 
tories are currently available. Write for details. 


Through research < ...@ better way 


y 


a oe 
ae © FOR A FT i ON 


PROCESS EQUIPMENT DIVISION 
PERMAGLAS SMOKESTACK SALES 
MILWAUKEE 1, WISCONSIN 


A. O. Smith Corporation, Dept. P-17 
Milwaukee 1, Wis. 


Please send me a copy of the NEW Permaglas Smokestack 
Bulletin No. MS-221. 


Name 
Firm 
Address 


City Zone State 




















O 
S 
a 
bey 
5 
om 
ve 
ao 


te 
a 
— 
n” 
Q 
[ md 
Oo 
Oo 
So. 
Ww 
~ 


o 
ee 
3 
n 
” 
vo 
be 
Ay 
oo 
S 
ve) 
oe 
v 
Q. 
Oo 


ee a'o sy swe ok Vande mene 


.Erie City Dump Grate Spreader 
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BRUNSWICK- 
BALKE-= 
COLLENDER 
COMPANY 





fnother major industrial concern, Brunswick-Balke-Collender Company of Muske- 


~~gon, Michigan, has turned to Erie City Iron Works to satisfy its steam needs. Brunswick 


om 
"7 Years in ore 


required a 35,000 lbs./hr. boiler, fired with coal, and having a properly designed furnace 
to burn their constant accumulation of wood waste. To satisfy these requirements, 

Erie City engineers used a standard 4-VC Boiler and a triple feeder dump grate 
spreader stoker. 

The furnace was specifically designed to burn the coal that was most economically 
available and with sufficient furnace volume to burn the wood waste. The boiler proper 
is designed with drainable baffles and reinjection system to return any unburned 
particles of wood or coal to the furnace. The VC unit was selected for its compact 
design and low installation cost. The complete water cooled furnace eliminates the 
necessity of heavy refractory walls and thereby reduces maintenance costs. 

This installation at Brunswick-Balke-Collender is another fine example of how Erie City 
engineers can adapt standard products to suit particular requirements. 

For additional information on Erie City VC boilers or spreader stokers, contact your 
local Erie City Agent or write for bu'letins VC 2A and SB 422A. 


mm ERIE CITY IRON WORKS: xz, 22. 


STEAM GENERATORS ¢ SUPERHEATERS * ECONOMIZERS «+ AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS ¢ PULVERIZERS 
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Automatically Controls. 
Outdoor Steam Plant 


FOR FAST LOAD CHANGES 


REPUBLIC Combustion Control System Extremely large and fast load changes 
make combustion efficiency only part 
of the combustion control job at Spencer 
Chemical Company’s new Orange Texas 
Fiame-Outs and Over-Firing polyethylene plant. The control system 
on Wide Load Swings, operates two gas fired 60,000 lbs. per 
hour boilers in the plant for fast response 
to load changes without over-firing or 
Sudden Steam Demands losing ignition on wide load swings. 


Smoothly and Safely 


at New Texas Chemical Plant 
Automatically Prevents 


Enables Boilers to Meet 


To prevent over-firing when there is a 
sudden demand for more steam, a gas 
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4 x \ ' Operation of Spencer 
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plant is centralized at this 
Republic control panel. 
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safety regulator keeps the fuel valve in 
step as draft fans increase speed. By 
compensating for the unequal speed of 
response of the two boiler auxiliaries, 
the control system maintains proper con- 
ditions even while loads are changing. 
If steam demand falls below minimum 
steam conditions, a minimum gas pres- 
sure is maintained automatically at the 
burners, regardless of the number in ser- 
vice, to prevent flame-outs. In addition 
to safer operation, these features also 
mean continuous combustion efficiency 
for extra fuel savings. 


When your problem is combustion con- 
trol—for a small power plant or a central 
station—it will pay you to contact 
Republic. At your service is an experi- 
enced engineering staff that can design 
the control. system that exactly meets 
your needs— specialized as they may be. 
This combination of expert design and 
modern Republic equipment can assure 
you of dependable, efficient control of 
your power plant. 
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REPUBLIC 
Automatic COMBUSTION CONTROLS 


(pneumatic or electronic) ¢ 


* FOR ALL SIZES AND TYPES 
OF BOILERS 


* FOR ALL LOAD CONDITIONS 


* FOR ALL METHODS OF 
FUEL FIRING 


* FOR ANY ARRANGEMENT 
OF DRAFT 


Write for details 








THE ENTIRE 
POWER PLANT, 


except for the control panel 
is outdoors. Panel board 

is housed in sheet metal 
building at right. 

The two 60,000 Ibs. 

per hour gas fired boilers, 
operating at 415 psi 

and 750 F., furnish steam to 
compressors used in 
converting ethylene gas 
into polyethylene. 

This is new miracle plastic 
that is used for 

products ranging from 
“squeeze” bottles to 
electrical insulation. 











REPUBLIC. FLOW MELERS C0. » :»2ovesannar-cncaco no 
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V Precisely Machined 


Welding aeve! PHOENIX 
Y he FLANGES 


ily \\\ 


ere’, Extra Fine Facings 
V Shot Blasted | V Drop Forged 


V Protective Coating 


¥V Spot Faced Bolting Surface 


¥ Standard A.S.A. Specification 
Carbon Steel or Alloys 


Accurate Threading 


| eee aa A 
PHOENIX QUALITY STANDS OUT ALL OVER 





We needn’t tell you what kind of life and [Rg oye ey 
service you demand from the pipe flanges you 


buy. The important thing to know is that you 





are ordering flanges which will be consistently 
high in quality. Phoenix drop-forged flanges 
always meet the highest quality and strength Bee | 


; : SPECIAL MACHINED FLANGES AVAILABLE 
specifications. No one makes a better flange! SPECIAL FACINGS « BORES « DRILLING « THREADING 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 
PHOENIX MANUFACTURING COMPANY 
i CATASAUQUA, PA. - JOLIET, ILL. - FOUNDED 1862 
/P\ Integrated Manufacturing Facilities: FLANGE AND FORGING DIVISION, STEEL BAR 
MILL DIVISION, RUBBER PRODUCTS DIVISION AND HORSESHOE PRODUCTS DjVISION 
50 
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Inside and Outside... entirely 


Elliott C-W Type N Motors 


NEW PERFORMANCE! You get more _horse- 
power per pound from these compact Elliott C-W 
motors because of their improved design, and the 
use of vastly superior insulating materials and 
electrical steels. Due to greater mechanical and 
dielectric strength, insulating materials occupy less 
space. More space is available for copper—the 
“‘muscle”’ of the motor. 


NEW PROTECTION! Internal parts of Elliott 


C-W motors are completely protected by rugged 


housings —dripproof, or totally-enclosed, as re- 


quired. Efficient fans assure ample cooling. 


NEW DEPENDABILITY! New Elliott C-W type 
N motors are designed for the utmost in depend- 
ability. They will withstand physical abuse. Use of 
highly dependable insulating materials assures pro- 
longed life; anti-friction bearings are available in sev- 
eral optional types, to meet severe service conditions. 


OTHER C-W TYPE N MOTOR ENCLOSURES 


Totally-enclosed 
non-ventilated 


Totally-enclosed, fan-cooled 
(ribbed frame) 


Dripproof 
Protected 


ELLIOTT Company 


CROCKER-WHEELER DIVISION 


WRITE for new bulletin describing 
Elliott C-W Type N Motors. 
Address: Elliott Company, Crocker- 
Wheeler Division, Jeannette, Pa. 








Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar ¢ Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America's vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 
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the modern way 


returns 20% 
on investment 
for Edison 


The firm of Thomas A. Edison, Inc., West Orange, 
N.J., was faced with a common problem—rising 
steam plant costs. A thorough survey indicated the 
need for modernization of the power system. As a 
result, six 30-year old boilers were replaced with 
two 60,000 Ib./hr.units. FD and ID fans, pneumatic 
ash systems, coal pulverizers and related equipment 
were installed. 

Modernization has paid off at Edison! Steam-gen- 
erating Capacity per sq. ft. of boiler room space has 
been doubled, labor costs have been cut, fuel costs 
are down, boiler efficiency is up 16% and modern- 
ization gives a 20% annual return on a net invest- 
ment of 2.7 mils per BTU! 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 


Southern Building ¢ Washington 5, D.C, 








: valve 
values 


Ky, 
¢> Edward Valves, inc. subsidiary of ROCKWELL MANUFACTURING COMPANY CG 


EAST CHICAGO, INDIANA 
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Radically improved globe valve shape cuts best previous globe valve pressure drop 70% 





""“Gaging’”’ a Gage 


Precision equipment allows Edward inspectors 


to measure within millionths of an inch. 


“This is too much of a rush job to 
send my gages to Washington for 
checking,” an East Chicago manutac- 
turer complained when he called 
Kdward to borrow gages and was told 
the Bureau of Standards would check 
them for him. 

He didn’t realize the “Bureau 
Standards’? mentioned was in the 
Kdward plant and, when he brought 
his pages over, he Was surprised evel 
more, He saw an array of measuring 
devices from top instrument manu- 
facturers in Switzerland, Sweden, 
Germany. England, and the United 
States worth over SLO0,000. 

Phe Edward “Bureau of Standards” 
is a room centrally located in the man- 
ufacturing area that somewhat resem- 
bles a dietary kitchen for cleanliness. 
Sealed windows and glossy white walls 
help maintain the meticulous care 
necessary for extreme accuracy. Odd 
as it may seem. the room is not air 
conditioned. lemperature differences 
could cause errors when manutfactur- 
ing gages or standards are brought in 
for checking. “Bureau” equipment 
hever goes out. 


Measuring surface finish of stem with Brush sur- 
face analyzer. 


m= « a — 


Jones & Lamson optical comparator checks angle 
on a reamer by reproducing magnified image on 
a standard chart. 


Three-wire method of checking thread gages with 
Pratt & Whitney electrically indicating 48” meas- 
uring machine permits readings to .00001 inch. 


Vernier height gage indicator compares dimen- 
sion of gage with set of Johansson gage blocks. 
Surface Plate used as base for measuring is flat 
within 1/10,000 of an inch for entire surface. 





“Gaging" a Gage 
Technical Tips—how to select and operate 
blow-off valves 


Super-critical steam research improves 
valve design 
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Technical Tips 





How to Select, Operate 
Blow-Off Valves 


Edward Blow-Off Set showing a 
globe and angle combination where 
both valves are sealing valves of the 
same simple design with interchangeable 
parts, positive backseats, stuffing boxes 
above large condensate cooling cham- 
bers, and Stellited seating surfaces. 


A few special precautions in selecting and 
operating your blow-off valves will prolong 
service life, cut maintenance, and avoid trou- 
ble. Here are some of the most important. 


Selection Ideas 


1. Be certain that in the valve hookup 
both valves are capable of tight shut-off and 
will stay tight. 


. Ss Select blow-off valves designed so that 
the disks lift off the seat on operating instead 
of grinding against it. This eliminates the pos- 
sibility of seat-disk galling 


* Buy blow-off valves with positive back- 
seats to protect and isolate packing in service, 


4. Pick blow-off valves with the packing 
far removed from the high temperature zone. 


2. Require that all seating surfaces be 
Stellite to resist abrasion. Whenever possible, 
take integral seats in preference to screw-in 
seats for longer, trouble-free service. 


6. Always specify blow-off sets with two 
valves of same type to permit interchange- 
ability of parts. 


7. Above all, avoid gadgety, involved 
designs. You fundamentally should be inter- 
ested in long, dependable service and free- 
dom from maintenance. 


Operational Pointers 


¥s During blow-down periods, fully open 
valve nearer boiler first; then, slowly open 
other valve. In shutting down, close second 
valve first; then valve nearer boiler. This pro- 
cedure places greatest wear on blowing valve 
and insures a tight valve next to boiler. Should 
blowing valve show wear or erosion, it can 
be repaired or replaced without a boiler 
shutdown. 


_ Open blowing valve slowly to prevent 
slamming and damaging shock to piping. 

Many blow-off problems can be eliminated 
by consulting with competent valve engineers 
before the piping design is formalized. 





COVER PHOTO 


Solving special valve problems is one of 
the main Edward laboratory jobs. This 
new 10-inch check valve was built for 
an eastern power plant in stop and 
check designs to approach venturi gate 
valve flow characteristics. 














Super Critical Steam Research 
Improves Valve Designs 


Data obtained from new experimental procedures lowers cost of valves for high 
temperature-pressure service, fosters design improvement. 


By L. H. Carr, Director of Engineering and Research 
Edward Valves, Inc. (Subsidiary of Rockwell Manufacturing Company) 


During the past decade, top operat- 
ing steam-line temperatures have been 
increased approximately 1LOO°F. Oper- 
ating pressures have gone up roughly 
50% 


together has meant that today’s pres- 


. The effect of these two increases 


sure-containing vehicles must with- 
stand three times the former stresses. 
And they soon may be called on to 
withstand still more. 

Recent developments in the power 
and steam process industries indicate 
another 100°F. rise in operating tem- 
peratures is a certainty within the 
next few years. Thus, precise data on 
the pressure-containing characteris- 
tics of various valve materials and 
construction methods is immediately 
necessary. 


MANY TESTS 
OFFER MULTI-BENEFITS 
Tests made in Edward Laboratory, 
particularly those run at supercritical 
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pressures and temperatures above 
1150°F.—have furnished valuable in- 
formation on pressure-containing 
ability of steel as well as the many 
design and operating factors needed 
for high pressure-high temperature 
SCF¥iICe. 

For example, these studies have 
established torques necessary to close 
or open valves at various elevated 
temperatures. They also have demon- 
strated the effectiveness of stem 
thread lubricants. Stem packings and 
packing methods, when exposed to 
superheated temperatures and pres- 
sures over 3000 psi for extended pe- 
riods, have been evaluated. 

Accelerated tests in superheated 
units show the deformation or swell- 


ing of the valve body after a relatively 
short time, showing the effect of creep 
on valve life. They accentuate defor- 
mation of seat joints and other critical 
areas in the valve construction, pin- 
pointing any possible difficulty and 
allowing the designer to devise cor- 
rective measures which will prove ef- 
fective under tomorrow’s top service 
conditions. 

Temperature gradients throughout 
a valve, difficult 
rately, can also be determined. For 


to calculate accu- 


example, the bonnet end of a 6-inch, 
2500 Ib. valve may be as much as 
300°F. cooler than either the inlet or 
outlet end. The inside surface of a 
thoroughly insulated valve body may 
be 50°F. above the outside surface. 


Rockwell-Built EDWARD VALVES 





Safety and safety factors become 
increasingly more dependable since 
they can be based on proven results 
rather than on calculations, theories 
or assumptions. 

Maintenance and disassembly pro- 
cedures for use after extended service 
are also tested and proven on the 
superheater. 

But probably the greatest benefit to 
be derived from this research tool is 
its use as a proving ground for new 
materials and designs. For here the 
theories and calculations of the valve 
designer and metallurgist are sub- 
jected to conditions which duplicate 
and even exaggerate actual service. 

The mortality rate on proposed 
modifications of design or material 
substitutions has been high. But the 
proposed changes which do survive 
the tests are proven contributions 
which help meet the constant chal- 
lenge of increasing temperatures and 
pressures. 


MATHEMATICAL 
ANALYSIS FIRST 

First steps in the investigation of 
valve strength are comprehensive 
mathematical calculations of the 
stresses encountered. Since valve 
flow-passages most nearly approximate 
heavy-walled cylinders, the basic for- 
mula used is one for maximum stress 
in a heavy-walled cylinder. Other for- 
mulae are used for spherical sections. 

However, when these formulae are 
applied to valve bodies, complicating 
factors enter the relatively simple 
computations, For example, cylinder 
sections are never infinitely long, but 
are generally modified to a length even 
shorter than the cylinder diameter. 
Cylinders are joined to other cylin- 
ders, or to flanges. Extra metal is added 
at some points to simplify foundry 
practice. Cylinders are flattened at 
some points while spherical sections 
in the center of a valve body are al- 
most invariably punctured by three 
large openings for the inlet, outlet 
and bonnet end. 

All these factors make mathemati- 
cal computation of stress in valve 
bodies a difficult task and one which 
can only produce inadequate results. 
Mathematical stresses are always com- 
puted first, however, for they have 
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Performance of these extra heavy Univalves was established in laboratory before being shipped for 
super-critical steam service on a boiler generating 4500 Ib. sp. at 1150 F. 


great value as guides to further inves- 
tigation. 


STRESS ANALYSIS 
COMES NEXT 

Modern practical tools of experi- 
mental stress analysis eliminate many 
of the uncertainties of purely mathe- 
matical methods. Two such proce- 
dures are (1) the brittle lacquer 
technique to survey the outside sur- 
face stresses of valve bodies, and (2) 
the wire resistance strain gage method 
to measure more accurately strains on 
both internal and external surfaces. 

With the brittle lacquer technique 
the three ends of the valve body are 
closed, and the entire surface is 
sprayed with special lacquer in con- 
trolled temperature and humidity 
conditions. Hydrostatic methods are 
used to apply internal pressure and 
the entire lacquer surface examined 
for stress cracks. Pressure is then re- 
leased and the areas of the coating 
which have cracked are outlined and 
marked with the test pressure. After 
a suitable interval, higher test pres- 
sure is applied and the operation re- 
peated, In this manner, a whole series 
of pressures is recorded which cause 
crack patterns of increasing areas to 
develop over the valve body surface. 
By attaching electrical wire resistance 
strain gages, inner and outer crack 
patterns are mapped and tabulated. 


However, experimental stress anal- 
ysis of this type must be taken at 
constant room temperature. Now, the 
question arises—what happens to 
metal in highly-stressed surface areas 
under elevated temperature condi- 
tions? Obviously creep and relaxation 
will take place but what will be the 
effect on the valve body in terms of 
stress redistribution and total 
deformation? 


SUPERHEATER TESTS 
ARE ANOTHER AID 

To get these answers, valve bodies 
are next tested in pit type gas fur- 
naces. In these tests, the valve body 
is partially filled with material, and 
entrance and outlet pipes inserted, 
One serves as a water inlet, while the 
other is connected to a pressure gage, 
a pressure recorder and a safety rup- 
ture disk assembly. 

The valve ty assembly in the fur- 
nace is then brought up to the desired 
temperature. The water inlet is con- 
nected to a pump which introduces 
water into the valve body where it is 
converted to superheated steam. 
Thermocouple and pyrometer controls 
regulate furnace temperature, allow- 
ing the temperature of the valve body 
to be maintained constantly within 
plus and minus 5°F. at temperatures 
as high as 1500°F. 


This experimental method has pro- 
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After designs are verified and valves built, final testing is done in the Edward test 
department and the laboratory. Here a very sensitive leak detector is being used 
to check packing and bonnet joint. Leakage as minute as one cc over a 30-year 


period can be detected with this machine. 


duced many significant results. For 
example, many investigations with 
this equipment were deflection tests 
directed at finding what happened to 
the high-stressed areas in valve bod- 
ies. In one study a 10 in., 900 lb. 
carbon-steel globe valve body was 
used. It was tested at 1000°F. and an 
elastic stress of 24,000 psi. The valve 
body was heated for 1,000 hours under 
these conditions. At the end of this 
time, the temperature was lowered to 
700°F., and the pressure relieved. 
When the valve body was cooled, wire 
resistance gages were cemented to 
both internal and external surfaces of 
the highly-stressed region. A cube of 
metal containing these gages was cut 
out and progressively sectioned until 
each gage was attached to a slice of 
metal only 4” thick. The strain gages 
showed that the inner surface had a 
residual compressive stress of 18,000 
psi, and the outer surface had a re- 
sidual compressive stress of 3600 psi. 
The decrease in valve diameter across 
a section amounted to .010 in. while 
the increase in a direction at 90 deg. 
to this axis, was .035 in. These deflec- 
tion measurements indicated that very 
little overall change in dimension was 
required to redistribute the stresses 
greatly. The stress at the inner fiber 
dropped from 24,000 psi to 6,000 psi. 

Other important data obtained in 
this manner includes data on valve 
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is 5% inches. 


rupture, obtained by maintaining 
valves at extreme temperatures and 
pressures until failure occurs. Results 
of these rupture tests in many cases 
are at wide variance with predictions 
obtained solely by mathematical 
analysis. 


SUPER-HEATED STEAM TESTS 

IN SPECIAL EDWARD BOILERS 

Tests in furnaces still fail to dupli- 
cate regular service conditions in two 
respects. (1) There is no flow of steam 
through the valve. (2) Heat is applied 
first to the valve externally, while in 
actual operation, the flow of heat is 
exactly the opposite—superheated 
steam first heats the valve interior 
and, last, the exterior. 

After much experimentation and 
years of development work, testing 
devices were built at Edward which 
fully duplicate the effects of flowing 
steam in a boiler system, yet make it 
possible to far exceed the temperature 
and pressure limitations of boilers in 
service today. Each of these units con- 
sists essentially of a four-sided steam 
loop of varying sizes. Test valves are 
installed in the loop, while heating 
devices are applied. Valves may be 


Edward 10-inch cast steel check valves built especially for the first 
large scale super-critical steam generating station in the U.S. Aver- 
age wall thickness is approximately 4 inches and the port opening 


tested by flowing steam at temperatures 
above 1300°F. and pressures above 
5000 psi for indefinite periods of time. 

In operation, these “superheaters” 
are started by setting a temperature 
control. When the temperature of the 
loop is high enough to form steam, a 
treated water is fed to the system by 
means of control valves and spray 
tubes. Water is admitted until the 
pressure within the system approaches 
the desired figure. At this point regu- 
lators on water feed pumps are used 
as a means of maintaining the desired 
steam pressure in thé system and mag- 
netic circulating pumps maintain de- 
sired flow rates. Steam can be circu- 
lated at a rate which permits the 
testing of valves as large as are used 
in today’s systems, 

A visit to the Edward Laboratories 
in East Chicago where the superheater 
loop isin almost daily operation would 
probably answer many questions. Al- 
though no tours are regularly sched- 
uled, the Edward management and 
research people are always happy to 
receive visitors. A note in advance to 
the sales department will assure you 
that tests most interesting to you will 
be in progress. 
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Multi-Purpose Forged Steel 
Valves Featured in 
Edward Bulletin 551 


General purpose forged steel globe and 
angle stop valves '2 through 2 inches for 
services up to 3600 psi W.O.G. are fea- 
tured in Edward Bulletin 551. 

From the oil fields to ships at sea, from 
large utilities to small industrial installa- 
tions, hospitals, refineries, chemical plants 
... Wherever small piping for water, oil, 
gas, steam, and most other fluids is used, 
these Edward valves are giving long, 
trouble-free service, acc ording to reports. 

For example, many inside screw, globe 
and angle stop valves have been used lately 
with great success to replace original un- 
satisfactory valves in Dowtherm service. 

Valves listed in Bulletin 551 are avail- 
able with pipe thread ends or socket weld- 


'9 through | inch have 


ing ends. Sizes 
union bonnets with inside screw or out- 
side screw and yoke construction, The 
larger sizes have bolted bonnets with out- 
side screw and yoke. 

In all bonnets, a beveled backseat forms 
a line contact with a radiused shoulder on 
the stem to make a pressure-tight seal. 
This seal permits adding packing or even 
repacking the valve under pressure. On 
O.S. & Y. valves, swing gland bolts and 


steps on the yoke that hold the gland up 
leave both hands free for the packing job. 

Die molded EValpak is the standard 
packing used in all Edward forged steel 
valves. It is an asbestos-graphite material 
with outer rings wire supported and inter- 
mediate rings of a relatively soft plastic. 
Both types are waterproofed and treated 
to prevent pitting of stem as well as mini- 
mize operating torque. 

Stellite or EValloy stainless steel hard 
surfaced seats and disks reduce wear and 
galling. Screwed in seats are broached for 
easy turning in the body while long, fine 
threads and close machine fitting provide 
a leak-free seat-body joint. 

Other features of these all-forged valves 
include EValized threaded surfaces which 
resist pitting and galling. EValizing is an 
exclusive electro-plating process which acts 
as a lifetime lubricant as well as a protect- 
ing coating. Hard bronze yoke bushings, 
machined in one set-up so that external 
and internal threads are concentric, 
further help the easy operation of these 
valves. 

More information on special applica- 
tions for these forged steel globe and angle 


An Edward forged steel globe stop valve used as a drain 
valve for a strainer in a municipal water pumping station. 


Edward forged steel globe and angle stop valves on a 
hydrogen control oil detraining system for generator cool- 
ing in a large Midwestern power station 


stop valves and copies of Edward Bulletin 
551 may be obtained from Edward repre- 
sentatives or by writing to Edward Valves, 
Inc., 1211 West 145th Street, East Chi- 
cago, Indiana. 





Steam Powers Gas Compressors 
on Transcontinental Pipe Line 


Using steam to drive centrifugal com- 
pressors for high pressure gas transmission 
was a pioneer application a few years ago. 
Now, Transcontinental Gas Pipe Line Cor- 
poration, which inaugurated the innova- 
tion, is rapidly adding new steam power 
facilities to its 30-inch main line from 
Texas to New York. 

Typical of these compressor stations is 
one at Eunice, Louisiana, which opened 
in July, 1951. Three centrifugal compres- 
sors rated at 5000 hp under designed load 
conditions are driven by individual steam 
turbines. Each Turbo-Compressor unit is 
a complete package 
sate pumps, and all other auxiliary 
equipment. 

A high degree of instrumentation allows 
a relatively small crew to run the station. 
Two 800K W turbo-generators in the boiler 
house supply electricity for the automatic 


~condenser, conden- 
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shut-down controls, boiler and turbine 
regulators, and other auxiliary services. 
Under normal plant load only one gener- 
ator is needed and the second is a standby. 

On the steam, instrument, and feed lines 
as well as around the three boilers, Edward 
cast and forged steel non-return, separated 
stop-check, blow-off, gate, check, instru- 
ment, and general purpose globe and angle 
stop valves are used extensively. 

Boilers are gas fired and evaporate 
43,000 lbs. of water per hour to 750°F. 
steam at 600 psi. Make-up water supplied 
to the boilers is completely demineralized. 
A large cooling tower removes heat from 
the circulating water used to condense 
steam from the turbines. 

A remote boiler control panel is located 
near the compressors to expedite opera- 
tion from either the boiler house or the 
compressor building. The main electrical 


An Edward 22” Fig. 3551 separated stop and check 
valve on the feedline and several forged steel general 
purpose globe stop valves used for vent and drain lines 
installed on an Eunice Station boiler owned by Transcon- 
tinental Gas Pipe Line Corporation. 


switchboard is in the boiler house. 

Other buildings include an office- 
warehouse-machine shop building, water 
treatment building. and a meter house 
where gas used by the plant is measured 
and pressure regulated. 


POWER * JANUARY 1957 





Valve 
Packing 


The success of efforts to minimize 
pitting of 13 per cent chromium steel 
stems goes back many years when in- 
vestigations revealed that most stem 
pitting got its foothold when valves 
were held in storage before installation. 

Water was obviously the predomi- 
nant contributing factor to stem pit- 
ting, but since it was impossible to 
avoid humidity and water in hydro- 
static testing, Edward engineers turned 
to the remaining factors—the stem 
and the packing. 

Early research proved it was neither 
practical nor logical to replace the 
EValloy stainless steel stem because 
of the many desirable characteristics 
of this material for valve trim. 


THIS IS EDWARD EValpak in various sizes—a tailor- 
made packing famous for dependable service. Note,cen- 
ter, that top and bottom rings of an EValpak set are wire 
reinforced for greater strength. All rings are specially 
treated to prevent stem pitting. 


Many packings then underwent ex- 
haustive tests to determine whether 
substitutions in packing ingredients 
could be made and whether special 
processing of the best packing would 
help. It became apparent after much 
work that waterproofing the packing 
was closer to the solution than any- 
thing else yet tried. 

Waterproofing experiments contin- 
ued until Edward research engineers 
found that by dipping the packing at 
a controlled temperature in a special 
base liquid and giving it a protective 
covering they could keep the packing 
from absorbing water. 

Edward stem packing—trade-named 
EValpak—is thus specially treated to 
minimize stem pitting 
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VALVES (and valve people) 
IN THE NEWS 





Edward Valvemobile Exhibited 
at Illinois Tech “‘Technorama” 

The Edward Valvemobile, our mobile 
valve display unit, was exhibited at the 
Illinois Institute of Technology’s three- 
day ““Technorama” recently. This elab- 
orate exhibit showed students, pro- 
spective students and the general pub- 
lic fields of study and accomplishments 
of the different departments at Illinois 
Tech. Our share was to display the 
more than 30 cut-away steel valves 
mounted permanently in the Valvemo- 
bile with latest design features; pic- 
tures of typical installations using steel 
valves; and a “do-it-yourself” display 
where visitors could “build” a Pres- 
sure-Seal valve on a stainless steel 
panel using differently colored wooden 
replic as of each part. 

So the Valvemobile rolls on. Since 
195-4, it has travelled 50,000 miles and 
has been shown to nearly 20,000 engi- 
neers, piping designers, maintenance 
personnel and students at power plants, 
universities, industrial plants and 
power shows. It is scheduled soon to 
begin a six month trip through the 


West. 


Frank Wendt, Edward sales engineer, standing in front 
of the forged steel valve rack, welcomes a Technorama 
visitor to the Edward Valvemobile 


| EDWARD VALVES, INC. 


Subsidiary of Rockwell Manufacturing Company 
1230 WEST 145th STREET, 
EAST CHICAGO, INDIANA 
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Jack Watson, left, of Charles H. Tate Company, Cleve- 
land receives an engraved sterling silver ash tray from 
R.A. Durand, Edward sales manager, for making the 
highest score in a ‘valve knowledge’ examination 
during a sales meeting 


Quiz King 

\s many, many of you may know, 
Jack Watson, of Cleveland. Ohio, was 
crowned “Edward Sales Quiz Champ” 
at the Edward recent sales meeting in 
East Chicago. Watson, a member of 
Charles H. Tate Company, exclusive 
Edward representative in the Cleve- 
land area, scored 95!2 points out of a 
possible 100 in a tough exam on valve 
knowledge. 

Over 30 other Edward 
neers and representatives from the 
United States, Cuba, and Canada were 


sales engi- 


given a refresher course in valve engi- 
neering during the four-day session. 
Besides a heavy schedule of lectures, 
the group made a plant trip to see the 
latest manufac turing techniques and 
new products being developed. 

A highlight of the field trip was a 
visit to the Edward laboratory which 
will more than double in size when the 
new addition is completed this sum- 
mer. The new section will be devoted 
largely to nuclear valve research. 


| want more information. Send me: 
(] Your condensed valve catalog 
(] Blow-off valve catalog 

() Bulletin 551 

(] Reprint of this Valve Values 
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WwW Planetary Roll and ~ 


complements the Foster Wheeler line 


of pulverized fuel systems 


HE FostER WHEELER Type MB planetary 
Tren and table pulverizer, developed in 
Germany, is a constant-speed mill which has 
proved to be exceptionally efficient and eco- 
nomical to operate and maintain. 

In the MB pulverizer, grinding action takes 
place between a slowly rotating horizontal 
table and three spheroidal rollers, uniformly 
spaced around the axis of the table and sub- 
jected to controlled thrust pressure by a large 
number of coil springs. The motion of the table 
causes the rollers to rotate while circling 
planet-fashion and rolling over the material on 
the grinding ring. 

Air or gas, entering from below the pulver- 
izer table, floats the ground particles up into 
the classifier, located in the top of the housing. 
Particles too coarse to float fall back onto the 
table for further pulverization. All routine ad- 
justments to the spring tension gear or classi- 
fier vanes can be made externally while the 
mill is in operation. 

Wide experience abroad indicates that this 
new addition to the complete line of heavy- 
duty FW pulverizers offers the following ad- 
vantages. 


/, 


2. 


Low Power Consumption 


Assures exceptional economy of operation, year after 
year. 


Low Maintenance 


Extremely rugged construction and accessibility of 
wearing parts reduces down-time for servicing. 


Uniform Product Fineness 


Pulverizer and classifier design assures extreme uni- 
formity of particle size. 


Pressurized or Suction Operation 


Provides complete flexibility for various types of 
service. 


All Necessary Adjustments Made 
Externally with Mill Operating 


Avoids shut-downs for changes in pulverizer pres- 
sure or classifier adjustment. 


Simple Renewal and Replacement 
of Grinding Rolls and Table 


Cuts down-time for infrequent replacement of wear- 
ing parts. 


Tue Tyre MB puLverizer, with Foster Wheeler feeders, distributors, 
burners and fans or exhausters, provides an exceptionally efficient and 


‘ 





economical pulverized fuel system. 
( For complete information on the new PLANETARY ROLL & TABLE 
PULVERIZER, write for Bulletin MB-55-5. 
For full details on Foster Wheeler heavy-duty BALL MILL pulverized & 
fuel systems, write for Bulletin BP-53-3. 
Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK e LONDON e PARIS e ST. CATHARINES, ONT. 
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Exterior view of co”  letely as- 
sembled Foster Wheeler Type MB 
planetary roll and table pulverizer. 


OUTLET 
CLASSIFIER 
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CLASSIFIER 
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FLAP VALVE 
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RING 
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dere Feed ces Air <g25 Air and Pulverized Material Mixture 
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5 YEAR RECORD! 176 Customers - 


5 YEARS’ USE PROVED! pesaiecdt first an- 


nounced the application of Airfoil Blade design to Centrifugal 
fan wheels in 1950 — has since supplied more than any other 


company to leading power plants. Proved in use, benefits to 


users include reduced turbulence in air flow pattern which mark- 
edly reduces operating noise . . . up to 92% mechanical effi- 
ciency because of backwardly-inclined blades . . . lowest cost 


operation. 
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elect 
irfoil 


Fans 


Today 381 Fans serve 
Utilities and Industry 


Some of the reasons why 176 leading utilities and in- 
dustrial plants all over the country have specified 
Westinghouse-pioneered Airfoil Blading design in cen- 
trifugal fan wheels are lower operating costs, marked 
reduction in operating noise, and up to 92% mechani- 
cal efficiency delivered on the job. 

Since its introduction 5 years ago, this Westinghouse 
design has proved itself in mechanical draft and heavy- 
duty air supply services — with these advantages. 
Ideally-suited for parallel operation for higher CFM 


Westinghouse Heavy-Duty Airfo 


Westinghouse Heavy-Duty 





AIRFOIL 
BLADING 


delivery. Self-limiting horsepower characteristic of the 
wheel reaches its maximum in normal range of selec- 
tion. True non-overloading horsepower is assured by 
this wheel design, and wheel proportions permit direct 
drive by standard squirrel-cage induction motors with- 
out costly shafting and outboard bearings. 

Ask your nearest Sturtevant Power Sales Engineer 
for full details, or write Westinghouse Electric Corpo- 
ration, Sturtevant Division, Dept. 24A, Hyde Park, 
Boston 36, Massachusetts. 


il Fans 


Now Serve These Leading Plants 


¢ Consolidated Edison 

¢ Powaters-Southern Paper Co. 

¢ Kaiser Aluminum & Chemical 
Corp. 
Ohio Valley Electric Corp. 
Duke Power Company 
Delaware Power & Light Co. 
International Paper Company 
Duquesne Light Co. 


¢ Pennsylvania Electric C 


¢ Commonwealth Edison 
¢ Dayton Power & Light 


Indiana-Kentucky Electric Corp. Co. 


and 158 more plants — a total of 381 fans! 


¢ Cleveland Electric Illuminating 


‘orp. 


¢ Southern California Edison Co 
¢ Tennessee Valley Authority 

e Pittsburgh Plate Glass Co. 

¢ Philadelphia Electric Co. 


¢ Gulf States Utilities, Louisiana 


Fan installation at Astoria Station, Con Edison 
of N. Y. ... first to specify Westinghouse 
Airfoil fans. 8 fans in 2 parallel sets supply 
600,000 cfm of forced draft air to twin boilers. 


WESTINGHOUSE AIR HANDLING 
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METAL-CLAD SWITCHGEAR 





BETTER PROTECTION AGAINST HIGH CURRENT FAULTS 
uniform flux density across whole arc chute 


When a high current fault opens an I-T-E 15 kv circuit 
breaker, the arc is practically swallowed up in the arc chute— 
faster and over a longer path than has ever before been pos- 
sible. The reason lies in two unique construction features found 

only in I-T-E circuit breakers: 


1. Twin coils and closed loop 
magnet. Arc current through 
the twin blowout coils de- 
velops a stronger flux density 
that is uniform across the 
entire arc chute. Arc is 
stretched farther, faster— 
cooled and extinguished in 
less time. And the forward 
part of the arc chute comes 
into use just as much as the 
back part. So arc chute life 
is significantly prolonged. 








Path of arc through chute 
equipped with twin coils. 


2. Laminated iron of transformer quality. This superior iron con- 
struction keeps losses to a minimum. Magnetic field is not 
only stronger, but rises and falls in phase with the current 
through the arc. Thus the greatest magnetic pull on the arc 
occurs when it is most needed—at the top of the current cycles. 
These are both extra-quality construction features of the sort 
you can expect to find in I-T-E switchgear. All together, 


Fast interruption of low current arcs. As breaker 
opens, pistons force a jet of air between contact points 
—driving arc up into are chute. 


4 6 8 10 n “4 % iD 


Flux density across entire length of arc chute. 
A. Twin coil B. Single coil 
I-T-E quality means generally superior performance, better 
endurance under handling, and longer life in service. Yet it 
costs you no more. 


Get complete information on I-T-E metal-clad switchgear— 
and the many engineering services available to help you 
realize greater economy and satisfaction in a system that 
meets your requirements. Available in ratings from 2.3 
through 13.8 kv, 50 through 750 mva interrupting, and up to 
3000 amperes continuous. Write to I-T-E Circuit Breaker 
Company, Switchgear Division, 19th & Hamilton Sts., 
Phila. 30, Pa. 


Horizontal drawout. Easiest to handle, safest, most 
convenient assembly known. So strong that switchgear 
is shipped factory assembled and ready for installation. 


I-T-E CIRCUIT BREAKER COMPANY —Switchgear Division 
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TWIN COILS 


CLOSED MAGNET LOOP 
Laminated Iron 


of Transformer Quality 





Ye TURBINES FOR | 
. HIGH-SPEED COMPRESSORS 
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VIBRATION RECORD, inset, is obtained by exciting buckets. Peaks indicate 
resonant vibration response of buckets. For more reliable operation, G-E "ees Sal { 


. . sas : ae . Ld ee } 
engineers confine bucket exciting frequencies to ‘quiet zones’’ between the peaks. )}@ Oe 006000068 00080008080 


How General Electric Engineers Locate “Quiet Zones” 
for Safer High-speed Turbine Operation 


When driving modern compressors and blowers, G-E high-speed 
turbines spin at operating speeds of 7000 rpm and up. At such 
speeds, if resonant vibration were not controlled carefully, bucket 
fatigue failure might result. 


HERE’S HOW General Electric combats the problem: Natural 
vibration frequencies of the buckets on each new turbine rotor are 
determined with the special equipment shown above—an oscillator, 
crystal pick-up, and high-speed level recorder. ‘‘Quiet zones” of 
minimum normal vibration are clearly revealed. 





With this information available, the number of nozzles can be 
varied so that steam striking the buckets will create vibration- 
exciting frequencies only in these “‘quiet zones.’”? By thus making 
sure that steam-impact frequencies don’t coincide with critical 
natural frequencies, the chance of bucket failure is greatly reduced. 


VIBRATION TESTING is one of many features adding to G-E high- 
TYPE DRV HIGH-SPEED MECHANICAL-DRIVE TURBINE speed turbine reliability. For more information, contact your G-E 
Apparatus Sales Office* or write for bulletin GEA-6232, Section 
107 Park St., Peterborough, Ontario 241-2, General Electric Company, Schenectady 5, N. Y. 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 


* In Canada, contact Canadian General Electric 
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1. Saves valuable floor space 2. One driver serves 
four pumps 3. Common shaft for all units gives 
increased reliability 


This new Byron Jackson vertical unit actually con- 
tains four pumps in a common case, utilizing a 
common shaft. It saves valuable floor space and 
cuts operating costs because a single electric motor 
serves four pumps. Reliability of operation is in- 
creased because the use of a common shaft requires 
only a single stuffingbox — reducing packing main- 
tenance. Three of the four pumps are single-stage 
and the fourth is a two-stage with external cross- 
over. Axial and radial hydraulic balance is obtained 
by using double suction impellers and double 
voluted pump cases. 

The outer casing is the vertically split type, with 
the four sets of inlet and outlet nozzles located in 
one half to allow the removal of the rotating ele- 
ment without disturbing the suction or discharge 
piping. 

This pump has been successfully used 
for more than a year by a major power 
company. It was specially engineered by 
Byron Jackson to meet particular require- 
ments of Burns & Roe, Inc., engineers and 
constructors in the power generating field. 
If space-saving is an important considera- 
tion in your plant, this new BJ multi-pump 
is designed for you. Call your nearby BJ 
Pump sales engineer or write: 


Byron Jackson Pumps, Inc. 


A Subsidiary 
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Allis-Chalmers capsule-type sleeve bearings 
now perfected for complete motor line 


Standard capsule-type sleeve bearing 


Anew feature—an improved cap- 
sule-type bearing design—has been 
added to the Allis-Chalmers com- 
plete line of large end-shield bear- 
ing motors. This new bearing will 
give you better motor service, sim- 
plified maintenance and longer 
motor life through features like: 


@ Dust-tight, leakproof enclosure 
protects bearing from dirt, dust or 
abrasive materials. 


High speed capsule-type sleeve bearing 


@ Venting system prevents oil leak- 
age — keeps oil and vapor from get- 
ting into motor enclosure. 

@ Dual oil-rings insure bearing sur- 
face lubrication — either ring can 
adequateiy lubricate bearing. 


@ Split end-shield gives easy acces- 
sibility to winding and air gap — 
without disturbing capsule or bear- 
ing alignment. 


You get MORE from Allis-Chalmers motors 
More design and construction features — more application help. 
For complete information, contact your nearby A-C office or write 
Allis-Chalmers, Power Equipment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


High speed cage motor 


Totally-enclosed fan-cooled motor 


L 


Water-cooled or inert-gas-filled motor 


Capsule-type bearings are standard 
on these Allis-Chalmers motors. 


A-5032 
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ANKORITE RUBBER EXPANSION JOINTS 


yi 
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Ankorite Rubber Expansion Joints will solve your prob- 
lems of vibration, expansion or contraction in air, gas 
water, oil and chemical lines. 
Check this list of plus features. 





Absorbs Transfer of Sound Lightweight + Long Lasting 


OISTRICT OFFICES 


Absorbs Vibration 
Axial & Lateral Movement 


Low Force Required to Move 
No Electrolysis 


BALTIMORE, MD. 
BOSTON, MASS. 


MILWAUKEE, WIS. 
MONTREAL, CANADA 


No Flex Cracking 
No Gasket Required 
Small Permanent Set 


Corrosion Free 
Ease of Installation 
Embrittlement Free 
Erosion Resistant Shock Absorbent 

High Working Pressure Small Space Required 
Furnished in special shapes with flanges...sleeve type 
... tapered ... lightweight... offset...or non parallel 


flanges, etc. etc. 
Had thew 
ta The 


For further information write today. 


GENERAL OFFICES: 
MANHEIM. PA. 


BUFFALO, N.Y. 
CHARLOTTE, N.C. 
CHICAGO, ILL. 
CINCINNATI, OHIO 
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ESTABLISHED 1882 


Challenge of the future 


EVENTY-FIVE YEARS AGO, W hen what is now 

POWER was born, a revolution was in the mak- 
ing—a technological revolution that was to put at 
the disposal of each U.S. citizen more energy than 
ever available to the average citizen of any nation, 
past or present, and to give the U.S, the highest 
living standard the world has ever known. 


The year 1882 opened on a world still dependent 
on the waterwheel and steam engine, a world in 
which power was made where it was used because 
there was no effective means of transmitting energy 
ver any but short distances. But it was a world 
astir with the forces of change, a world just begin- 
ning to grasp the implications of a new, incredibly 
flexible form of energy—electricity. 


Edison’s pioneer central station at Pearl St in 
New York, which supplied its first customers on 
Sept 4, 1882, foreshadowed the pattern of the fu- 
ture. But many things had to happen before the 
promise could be fulfilled. The steam turbine and 
improved boilers made possible the larger plants 
that were needed. The polyphase ac system gave 
electricity the reach and flexibility essential to wide- 


scale application. 


In addition to these key developments, which 
might be called the foundations on which today’s 
electrical systems are built, the past 75 years have 
seen many other advances. They have seen the in- 
vention and application of new prime movers—first 
the diesel and, more recently, the gas turbine. They 
have seen continuous progress in such power serv- 


ices as compressed air and refrigeration, and the 
advent of completely new ones such as air condi- 
tioning. And they have seen the first steps toward 


tapping the vast energy potential of the atom. 


To the reporting and interpreting of this ever- 
changing technology, Power has been dedicated 
for the past three-quarters of a century. In Septem- 
ber of this year, a special anniversary issue will 
mark the rounding out of 75 years of editorial 
service to the men who design, build, operate and 
maintain the power and plant services. This will 
be, we believe, an appropriate time to glance back 
over the paths that have led us to the complex 


power-service world of today. 


But, even more important, it will be a time to look 
ahead. In the years to come, we will tap new energy 
sources, apply energy in ways yet unheard of, con- 
sume energy al rates that would now seem fantastic. 
We must do these things if we are to meet the 
soaring needs of an ever bigger population demand- 
ing more and more energy to sustain a dynamically 


expanding economy. 


Thus, if we can maintain peace in a world of 
tensions, the future for power men has never 
been brighter. Never have our engineering skills 
and ingenuity been more needed; never have our 
opportunities for achievement been greater. And 
never has a vital, forward-looking power-field edi- 
torial service been more essential. To the continued 
provision of such a service we on POWER re- 


pledge ourselves as we enter this anniversary year. 





KENNEDY 


PULVERIZERS 


MANY 
TIMES 


Specify Kennedy Pulverizers for your next boiler... buy 
Kennedy Pulverizers for your present boiler. Any boiler 


is a better boiler when fired with Kennedy Pulverizers. 





Send For Engineering Data 


SAVES *3 
OR MORE 


7 i 


IT COSTS 
LESS 
TO OWN 
THE BEST! 
































KVS 3112 


AIR SWEPT TUBE MILL 


Slow-speed ball mill for perfect pulverization 
by air separation. Low-cost grinding of all 
grades of coal regardless of hardness. Grind- 
ing balls can be added without shutting down. 
Continuous year-to-year operation with better 
than 99% availability. Complete designs for 
steam and coal installations. 





Se UNBURNT CARBON LOSSES 
In utilizing low priced coals LESS THAN 2%. 


In low cost maintenance FULLY AIR SWEPT 


% 


“ a COAL PULVERIZED TO SUPERFINENESS 
| In producing superfine coal for 


e COAL MPLETELY RBURET 
| fast combustion enoiealchbniieenegites 
Ready for Combuston 


In availability ...ower 99% BIG TRUNNIONS FOR AIR SWEEPING 


«l . 


| ° ° ° BALLS ADDED WITHOUT SHUTTING DOWN 
In increased efficiency ; 


LOW OPERATING AND MAINTENANCE COSTS 


my “4 s e » Pee : 
In maintaining a clean furnace 85% TO 90% THROUGH 200 MESH 


20% MOISTURE REMOVED WHILE PULVERIZING 


PULVERIZES ANY COAL—BITUMINOUS, 
ANTHRACITE, FLUID COKE 


TRAMP IRON ACTUALLY AIDS IN PULVERIZING 


| In reducing losses out the 
| smoke stack : 











COAL FIRING SYSTEM 


Cutaway drawing of Kennedy Pul- 
verized Coal Firing System 
showing disc feeder, pulverizer, 
classifier, exhauster, burner. Raw 
coal is delivered to disc feeder 
and fed into tube mill. 













MANUFACTURING & ENGINEERING CORPORATION 
TWO PARK AVENUE, NEW YORK 16, N.Y. @ FACTORY, DANVILLE, PA. 





She most up-to-date 
Tuyrbine Jesr--B 


ues PBR ae Coste ae ae 


Economic operation of steam-turbine power- stations means 
higher pressures and temperatures. Turbines must therefore 
be factory tested according to actual working conditions. 
In new test-bay of Turbine-Factory, Berlin, the most modern 
and efficient in Europe, all types of turbines, even the largest, 
can be tested, and research work undertaken for future con- 


structional development. 


AEG-Turbine test-bay under construction. 





ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT 


Berlin (West) EXPORT DEPARTMENT Frankfurt (Main) 
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For equal system 


It's one big reason why you may swing over to... 


H-t water for your next heating system 


By PL GEIRINGER, Chief Engineer 


B M VENABLE, Project Engineer 
American Hydrotherm Corp 


& TAKE A GOOD LOOK at the drawings 
above. You're viewing pipe cross sec- 
tions of two heating distribution sys- 
tems. Both have equal heating capac- 
ity. But the high-temperature (h-t) 
ibout less than the 
high-pressure (h-p) steam distribution 


water costs 20% 


system. It’s one reason why h-t water 
is moving into the commercial and in- 
dustrial heating picture in a big way. 

You'll find other important points in 
its favor too: Lower operating costs, 
little maintenance and repair, operat- 
ing safety, to mention a few. 

What are its basic principles? How 
far has it come? Where is it likely to 
make its biggest inroads? How can 
you capitalize on its advantages? We'll 
answer these questions in this leadoff 


article. In a follow-up story we'll dig 
into design problems. (Also see Power, 
April 1954, pp 96-99.) 

H-t water puts its best foot forward 
where it furnishes central heating to 
buildings spread out over large areas. 
Water, under pressure, up to 400 F is 
the most common heat-transfer medium. 
But engineers also use the physical 
properties of other liquids to get high- 
low - pressure 
Some designs even call for atmospheric 


temperature, operation. 
pressure, permitting operation without 
a licensed operator. 

H-t water, in its present form, dates 
back to German development work dur- 
ing the early 1920’s. Since its intro- 
duction to the U.S. in 1934, h-t water 
has made steady progress in the build- 
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H-T WATER continued 





ONE PUMP SET circulates water from 

the expansion drum through the distribu- 

tion system, boilers and back to the 

drum. Single pump set designs are low 
st but lack flexibility 


SEPARATE PUMP SETS for circulating 
water through boiler system and through 
distribution system permits shutting down 
boiler or distribution systems temporarily 
without interrupting service 


ing and process heating field. The U.S. 
(ir Force has standardized on h-t water 
for all air bases with building loads 
upwards of 1000 hp (about 35,000-Ib- 
per-hr steam). First Air Force instal- 
lation, in 1950, was at Limestone, 
Maine. Lockbourne Air Force Base 
near Columbus, Ohio, came next. Here, 
several hundred buildings, some as far 
as two miles from the central heating 
plant, get h-t water heating. Since 
then the Air Force has put six more h-t 
water installations in service and many 
more are in the design or construction 
stages. 

Keynote of h-t system design is sim- 
plicity. The system is a closed loop, 
without steam traps, condensate re- 
turns and pressure-reducing valves. 
Usual design calls for heating water 
to 330-400 F at 90-232 psig. Tempera- 
ture drop between supply and return 
water is between 50-180 F. A conven- 
tional steam boiler heats water. An 
expansion tank, filled partly with hot 
water and partly with steam, holds line 
pressure within close limits. Pressure 
of steam cushion in the expansion tank, 
sketch, top of page, keeps water in a 
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Forced-circulation 
boilers. 





Circulation 
pump, 
\ 








‘s 
‘fl 
3 


% 
a 4 





eo 
s cceueseabeeminientianl 








Forced -circulation 
boilers. 


‘ 





_— 





a 


t_. Bypass valves~® 


Expansion drum 


System-circulation 
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f 
Boiler circulation pumps 


superheated state. {[Epitor’s Note: We 
normally reserve the term superheat for 
steam heated above its saturation tem- 
perature at any given But 
h-t system design engineers have tagged 
heated, pressurized super- 
heated water }. 

H-t supply water enters the distribu- 
tion system just below expansion tank’s 
water line, where temperature is high- 
est. Return water comes back to tank 
and mixes with hot water from the 
boiler. Small quantity of makeup 
water compensates for leakage at the 
circulating pumps. Heat consumers ac- 
tually use lower-temperature water or 
low-pressure steam supplied through 
heat exchangers at using areas. 

Main methods of producing h-t water 
are: (1) directly, in a forced-circula- 
tion boiler (2) cascaded, in a direct- 
contact water heater that raises water 
temperature to within 2 F of entering 
steam temperature. Most installations 
use forced circulation. But some indus- 
trial plants, capitalizing on an existing 
supply of steam, have put cascade de- 
signs to work. Cascade systems are a 
logical choice for industrials that have 


pressure, 


water as 
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I 
i 
Bypass valve 


a 
a source of exhaust steam that would 
otherwise be lost. 

Major components of h-t water-heat- 
ing systems using forced circulation 
are: (1) boilers, that transfer heat 
from combustion products to the water 
(2) expansion tank, to absorb water as 
temperature rises (3) centrifugal 
pumps, to circulate h-t water through 
boilers and to distribute it to heat- 
using areas (4) distribution system, 
consisting of supply and return piping 
(5) heat exchangers, to utilize dis- 
tributed heat. 

You can fire boilers with any of the 
common fuels—coal, oil, gas or waste 
combustibles. Operation with pneu- 
matic or electronic controls works well. 
But even manual operation is OK if 
you don’t require close temperature 
control. 

Let’s take a closer look at forced- 
circulation designs. They fall into 
three major classes. 

Single-pump systems, drawing, top 
of page, circulates water from expan- 
sion drum through distribution system, 
boilers and back to drum. Space above 
water in expansion drum contains 
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How high-pressure steam, high-temperature water systems 


compare... 





Percent Reduction in 

Operating Costs with 

HTW as Compared to 
HPS 


High-Pressure Steam High-Temperature Water 


Thermal transmission efficiency approxi 
mately 93% to 95% 


flow line pipe size 


Thermal transmission efficiency approxi 


mately 90%, 


Heot losses 


through insulation This is due to smaller 3% 


Heating of make-up Condensate flash-out losses; leakage of No flash-out losses. No traps or pressure 


feed water flanges, valve stems, reducing valves and reducing valves. Leakage reduced to 


(a) Flash-out vapor operation of traps which discharge con minute losses from pump glands and valve 


losses densate and live steam to sewers account packing. 


(b) Improper operation of for losses of 15% to 20% of steam sent out 
traps and pressure 


reducing valves 
The same water is continually recirculated 


Blowdown losses Frequent blowdown due to amount and nature 


of makeup cause losses of 1'/7 to 3% of thus eliminating necessity of frequent 
total boiler output blowdown 
Heat accumulated in distribution system 


Boiler effi 1%, 


Uneven firing Peak loads cause uneven firing and exces 


sively high stack losses water absorbs peak loads 


ciency is higher 


Pumping costs Pumping of condensate and boiler feed Pumping of wcter through system. Large Approximately equa! for 











Comparatively small quantity at high head quantity at low head both systems 








including effect (b) Refer to the operating statistics of district heating 


1927 to 1946 District 


companies during twenty 


Handbook; 3rd 


*(a) Considering only main lines of both systems under study; 


of higher temperature of the HT W_ flow line. This percentage will in year period from (National Heating 


crease when branch line size ratios are considered Edition page 212) 








High-Pressure Steam High-Temperature Water 


...on a design basis 


Steel condensate piping must be Piping has almost infinite life 


renewed frequently due to the because internal corrosion and 


high rate of corrosion resulting scale formation do not occur in 


from oxygen in the condensate a closed system 


Maintenance caused by scale No scale formation 


formation 


Reducing valves Subject to maintenance These items eliminated in a high 


»»-On a maintenance 
basis 


and traps temperature water system 





Pumps Condensate and boiler-feed pumps Circulating pumps require 


require maintenance. Condensate maintenance 








pumps widely dispersed 











steam. But system lacks flexibility since 
it depends on one pump. Pump fail- 
ure shuts down both boilers and dis- 
tribution system. Also, operating costs 
are higher than for a system using sep- 
arate circulating pumps. All 
water must circulate around the entire 
loop, boosting heat losses—especially 
during low-load periods. 
Variation of single-pump 


Reason: 


system 
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uses one set of pumps in a series cir- 
cuit. But the expansion drum connects 
to system through a stand pipe, in much 
the same way as domestic hot-water 
heating systems. Space above water in 
the expansion drum contains com- 
pressed air. 

This design, too, lacks flexibility. And 
since water in expansion drum doesn’t 
circulate through the system, a good 
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part of the heat-storage benefits of h-t 
water heating are lost. What’s more, 
air in the drum increases danger of 
corrosion. Thus, corrosion - inhibiting 
chemical injection is a must. 
Two-pump system holds several im- 
portant advantages over single-pump 
systems. One set of pumps circulates 
water from a point just below water 
level in expansion drum, where temper- 
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H-T WATER continued 





‘High heat-storage capacity of h-t water—as much as 25 times 
that of h-p steam—yields smooth, uninterrupted flow of Btus 
to widely separated consuming areas' 


ature is highest, through distribution 
system and back to bottom of expansion 
Second takes 


cooler drum, 


drum. pump set water 


from part of the forces 
it through boilers where it picks up 
heat and returns to the expansion drum. 
This setup yields maximum flexibility 
and economical operation. 

If you need to shut down the boiler 
or boiler-circulating pump for a short 
period, heat-storage capacity of the ex- 
takes 
you to supply heat-using areas without 
interruption. 


pansion drum over and allows 
During distribution sys- 
tem shutdown, boilers maintain heat in 
the expansion drum, prevent collapse 
of steam in the drum’s expansion sec- 
tion and provide rapid heat-level recov- 
ery when the system again swings into 
operation. 

Two expansion drums instead of one 
flexibility 
especially if your requirements call for 
a multi-boiler 


help you get even more 


installation. This setup 


permits you to do maintenance work 
on either expansion drum without an 
overall plant shutdown. Large systems 
justify cost of this arrangement. 
Savings you can pocket by going to h-t 
water are impressive. Trimming 10% 


off fuel and 


operating costs and as much as 75% 


off capital investment, 25° 


off repair and maintenance bills, isn’t 
These figures naturally 
vary, depending on specific economics 
of your installation. 

Savings are likely to breakdown like 
this: Savings on initial cost of the 
boiler and building. This can come to 
a shade over 10% of your total invest- 
ment. For a 4000-hp (approximately 
140,000 - Ib- per- hr) installation, such 
savings can reach $200,000. Let’s see 
how it mounts up. 

Smaller boiler. A h-t water boiler is 
only about 85% as large as an equiva- 
lent boiler for h-p steam. Heat stored in 
the large loop of the h-t water system 
absorbs fluctuating and peak loads. 
Thus you get lower heat losses. 

Less makeup water. H-t water sys- 
tems need only a fraction of 1% make- 
up water. An efficient h-p steam heat- 
ing plant can go as high as 15 to 25% 
of rated boiler evaporation due largely 
to condensate losses and wasted steam. 

Smaller boilerhouse, resulting from 
smaller boilers and elimination of 


uncommon, 
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water-treating equipment, yields con- 
struction savings of about 15%. 

Simplified distribution system, draw- 
ings page 75 and table, bottom page 
78, can cut installation costs by about 
20%. H-t system smaller pipe 
sizes. Excavation costs less too, because 
pipes can follow contour of ground. 

Heat exchangers needed in your h-t 
water system to transfer heat to a lower- 
temperature fluid, cost about as much 
as pressure-reducing stations, high- and 
medium-pressure steam traps, conden- 
sate coolers, condensate-return tanks 
and pumps in a typical h-p steam sys- 
tem. Add cost of pits and trenches for 
steam systems to this list and chances 
are you’ve tipped the dollar balance in 
favor of h-t water. 

Big advantage of h-t water is the 
closed circulation system. It cuts losses 
in heat-distribution circuits to a min- 
imum. The table, top of page 77, gives 
the complete picture.. 

Properties of h-t water compared to 
steam also account for important ad- 
vantages. Compare, for instance, one 
cu ft of h-t water cooled from 330 F 
(at 90 psig) to 212 F with 1 cu ft of 
steam cooled at the same pressure. 
Include steam condensate cooling to 
212 F. H-t water yields 6100 Btu. 
Steam, including latent heat of vapor- 


uses 


ization, yields only 236 Btu. Thus a 
h-t water system has roughly 25 times 
the heat-storage capacity, on a volume 
basis, of a h-p steam system of equal 
rating at the same operating tempera- 
ture and pressure. Result: You get 
ability to absorb demand fluctuations— 
a highly valuable asset for space and 
process heating. 

Earlier we mentioned possible repair 
and maintenance savings of about 75%. 
You're likely to reap these savings be- 
cause (1) h-t water system design 
eliminates much of the equipment sub- 
ject to routine maintenance, repair (2) 
closed-loop water circuits tend to be 
noncorrosive. Oxidation and scaling 
are reduced to a minimum. 

Operating safety. Small breaks or 
leaks in a h-t water line are not as 
dangerous as in a h-p steam line. If 
you do get a break in a h-t water sys- 
tem, pressure release allows hot water 
to flash directly to steam. Rapid ex- 
pansion produces a refrigerating action 
much like that in a steam-jet refrigera- 
tor. It’s even possible to hold your 
hand about a foot from an open small 
valve on a 375-F h-t water line without 
danger of getting burned. But don’t try 
this trick on a 125-psig steam line! 

Next month we'll show how to de- 
sign a typical h-t water system. 





How high-pressure steam, high-temperature water 


distribution systems compare* 


Steam —_— 
Condensate 
Drip line 
H-t water flow 
H-t water return 


= are ee an 
6 to 8 in. 
ae es 
10 im. 
10m: 


*Pipe sizes are based on pipe carrying capacity of 150-million Btu per hr. 
Equivalent length of pipeline, 10,000 ft. H-p steam system: 125-psig boiler 
pressure; 50-psi allowable transmission pressure drop. H-t water system: 
100-F flow temperature; 200-F return temperature; 10 ft per 1000 ft allow- 


able friction head loss. 
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Ammonia, one of noncondensable gases, builds up in con 
centration as mixed gases approach air 





Sect. A-A 


right of longitudin 


offtake, upper bimetallic tubes 


Using once-through boilers at either sub or supercritical pres- 


sures in power-plant cycles raises special problems which de- 


mand that the designer make... 


at 











-Air cooling 
section 





Sect. B-B 


tubes 
of NH ; 


al cross section. Stainless steel or 


offtake resist corrosive effects 


By O AHAAS, Manager, and 
R A WILSON, Consulting Engineer, 
Heat transfer and water conditioning section, 
Allis-Chalmers Manufacturing Co 


Condensers match once-through boilers 


B&B OncE- THROUGH or flash _ boilers 
(using no steam and water separating 
drums), producing steam at subcritical 
conditions, have been used fairly widely 
during the past 50 years in Europe. We 
designed and built our own flash boiler 
in 1943 for our test pits. The unit gen- 
erates 12,000 lb steam per hr at 1200 
psig and 1000 F and we still it 
today. 

Only the once-through 
generate steam at conditions higher 
than the critical, 3206 psia and 705 F. 
For lower steam conditions, the build- 
ers claim the boiler offers strong eco- 


use 


boiler can 


nomic advantages. 

Once-through boiler, made up of 
parallel continuous tubes, takes in pres- 
surized feedwater at one end. Flowing 
through the tubes, feedwater absorbs 
heat and leaves as superheated steam. 
Because the water evaporates to com- 
plete dryness in one pass through the 
boiler, any solids in the water might 
tend to deposit on the heating surfaces. 
In a conventional boiler, they would 
concentrate in a separating drum. 

Experience, to date, seems to indi- 
cate that at higher pressures and tem- 
peratures the zone of deposition may 
POWER °* 
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be moved away from the boiler to some 
If so, the solids 
may deposit on turbine blades or even 
Any deposits that 
may cause boiler-tube burnouts or de- 
be 


solids 


lower pressure area. 


on condenser tubes. 
turbine 


(1) eliminating all 
feedwater 


creased efhciency must 
avoided by 
conditioning (2) 
preventing leakage into the cycle. Both 


of these needs must be seriously con- 


through 


sidered by the condenser designer. 
Boiler operation. When starting a 
once-through boiler the turbine is first 
bypassed. A boiler of this type does 
not have a drum that can be used for 
storing water and steam until the steam 
is dry enough for turbine use. Conden- 
sate and treated feedwater are pumped 
the system and bypass and 
to the 
through 


through 


returned condenser  hotwell. 


usually water separators or 
flash tanks before firing the boilers. 
With water circulating, the fires are 
lighted. As temperature of steam leav- 
ing the boiler rises, spray water in the 
bypass cools the steam. Steam released 
flashing the 
goes to a dump or cooler in the main 


condenser. 


by in water separators 


Gradual increase of the firing rate 
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raises steam flow to about 30% of tur- 
bine rating. When temperature reaches 
proper level the automatic boiler con- 
trol directs the steam through the tur- 


When tur- 


bine loses load, or when boiler is being 


bine and shuts the bypass. 


shut down for inspection. the automatic 
control discharges steam through the 
bypass into the steam dump in the 
condenser. 


For load feed- 


water flow varies as needed and bypass 


normal fluctuations, 
stays closed. Desuperheating the steam 
during startup and shutdown operation 
adds to condenser design problems. 

Feedwater conditioning must be used 
to attain purity levels needed by once- 
through boilers. In limiting iron pick- 
up, ammonia or volatile amines must be 
used to control pH, regardless of de- 
mineralizers and filters used in the con- 
ditioning cycle. Hydrazine, which 
breaks down into ammonia, might also 
be used as a chemical scavenger to re- 
move oxygen even though a deaerator 
would be part of the plant. 

[o prevent contamination and build- 
up of solids in the cycle, all leakage 
in the system must be held to a mini- 
mum. This means sealing between the 
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? Special access doors in waterbox covers of condenser make 


it easy to replace corroded tubes 


circulating-water side and condensate 
side of the condenser must be excep- 
tionally tight. So we must study the 
possible effects of water conditioning 
and leakage on condenser design. 

Water conditioning effects. Free am- 
monia, or ammonia from breakdown of 
amines or hydrazine, attacks copper 
and copper alloys normally used in 
tubes and tube sheets of steam surface 
condensers. As ammonia passes through 
the condenser its concentration builds 
to a maximum in the air off-take sec- 
tions. Here ammonia severely attacks 
the copper. 

This suggests that condensers using 
copper-alloy tubes should have a min- 
imum number of tubes in the air-cool- 
ing section. The section, however, must 
be large enough to insure proper air 
cooling and removal, with the tubes 
accessible for servicing. To do this, 
we place the air-cooling section length- 
wise in the center portion of the con- 
denser and remove the noncondensables 
at the top and end of the shell, Fig. 1. 

This arrangement reduces the num- 
ber of tubes in the air-cooling section; 
these can be easily serviced through the 
access doors in the waterbox cover 
plates, Fig. 2. This design may be used 
to reduce the added cost if stainless 
steel or bimetallic tubes are preferred 
in the air-cooling section. 

Aluminum tubes resist ammonia at- 
tack. At this time, only a few conden- 
sérs actually use aluminum tubes. 
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section 


These offer little data on which to 
judge comparative performance over 
a long period. With others we have 
done considerable research that indi- 
cates definite possibilities for aluminum 
under certain operating conditions: 
(1) decidedly lower first cost and (2) 
high resistance to ammonia attack. 

Tube-sheet design. Where rolling 
tubes into single tube sheets at each 
end of the condenser will not entirely 
prevent leakage and contamination of 
the condensate the double tube-sheet 
design may be used, Fig. 4. This uses 
two tube sheets at each end spaced 
about 114 in. apart. Space between 
tube sheets may be filled with pres- 
surized inert gas to prevent circulating 
water leakage into either the sealing 
space or steam space. 

In assembling condenser, tubes are 
first rolled in the inner tube sheets. 
Then, entire shell between inner tube 
sheets is tested with an inert gas to 
check leakage. Finally, tubes are rolled 
in the outer tube sheets. Pressurizing 
the sealing gas space between tube 
sheets helps locate leaks in outside 
tube sheets. 

Still another design, to prevent in- 
leakage of raw water, welds the tubes 
to the tube sheets, Fig. 5. Materials 
for the tubes and tube sheets must be 
chosen carefully to achieve satisfactory 
welds. We have pursued an extensive 
development program on this design; 
working out manual methods of fusing 
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division plates 


Condensate pump connections 


Dividing condenser hotwell into compartments with baffles 
makes it easier to detect locations of leaks, fix quickly 


Condenser design must aid solids control by preventing 


tubes to tube sheets with the heliarc 
method. This uses a thoriated tungsten 
electrode with argon as a shielding gas. 

In more than 100 tests of various 
combinations of sheet and tube mate- 
rials, we worked out welding methods 
for admiralty tubes and naval brass 
sheets, and for naval brass sheets with 
aluminum tubes. We also find 
that the more expensive silicon bronze 
tube sheets can also be welded to these 
alloys. These tube sheets, however, are 
not yet available in larger sizes. Al- 
though other combinations of tube and 
tube-sheet alloys can be welded, we 
don’t believe standard Jeaded muntz 
metal should be considered at this time. 

Having established compatibility of 
materials, we have had under develop- 
ment for some time an automatic gun- 
type tool for welding. It seems this 
automatic process will be comparatively 
simple and generally available in the 
near future. 

Grooving in the tube sheet, Fig. 5, 
provides a lip about as thick as the 
tube wall so that two sections of about 
the same thickness are fused together. 
The groove around the tube limits the 
current needed for the weld, reduces 
the heat generated, and so the possible 
distortion of the tube sheet. We do 
not feel that possibility of distortion 
of tube sheets on large units can be 
overlooked at this development stage. 

Welding tubes to tube sheets will be 
more costly than expanding tubes into 


brass 
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Double tube sheets in condenser prevent circulating water Welding tubes into tube sheets needs special preparaion 
mixing with condensate and help speed up leak detection on circulating-water side; present design may be rostly 


contaminating leakage 


tube sheets. Material and labor cost on 
all weldable tube-sheet material will 
be more than on standard leaded muntz 
metal; naval brass shows the lowest 
cost differential and silicon bronze the 
greatest. 

Cost of the argon gas used for shield- 
ing will, at present, exceed cost of ex- 
panding the tubes. Helium shielding 
gas may possibly reduce these costs, 
but it has been hard to get at times. 
After 25 years of development, tube 
expanding has become a simple proc- 
ess. We believe welding techniques will 
develop similarly; cost reductions being 
achieved with improvements in the art. 

Sectionalized hotwells. For single 
tube sheets the most likely place for 
raw-water inleakage will be the joints 
between tubes and tube sheets. Sec- 
tionalizing the hotwell into three or 
more compartments with crosswise baf- 
fles, Fig. 3, for nondivided-waterbox 
condensers will speed up leak detection. 
For divided-waterbox condensers an 
additional baffle parallels the tubes for 
their full length. 

This layout allows sampling the con- 
densate in each hotwell section for im- 
purities. Any section showing higher 
solids concentration could be connected 
directly through the demineralizer be- 
fore sending its condensate back to the 
boiler. 

With the single tube-sheet design we 
have often sprayed the tube sheet at 

(Continued on page 198) 
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Steam dump assembly in condenser neckpiece consists of concentric inner and 
outer pipes perforated to give two-step pressure reduction to condenser pressure 
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Congestion of bleed steam piping, low-pressure heater shells and steam dump 
in condenser neck may soon demand that designers locate the first two elsewhere 
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A successful PTG program hinges on knowing 


present fault-current values and exploring 


changes that may come tomorrow. Aside from 


actual calculations are the principles involved 


plus knowing the protective gear at hand for 


solving high s-c current problems 





NO. 5: FAULT CURRENTS 





Short-circuit values: A sound base for 


& IN piccine into the different aspects 
of PTG, the matter of management peo- 
ple understanding fault currents fre- 
quently comes to the fore. Especially 
so in smaller plants where management 
must have some understanding of the 
problem before they will go along with 
any long-range electrical program. 

Increasing importance of the fault- 
current problem comes about with ex- 
panded use of electric power through- 
out industry. Remember, even the best 
designed system can expect to face up 
to a serious short circuit at sometime. 
When that occurs, your overcurrent pro- 
tective scheme must operate with min- 
imum damage to equipment while min- 
imizing plant shutdown time. To do 
this the circuit breakers and fuses you 
select must be chosen in light of the 
largest currents that may flow through 
them. Likewise, other parts of the sys- 
tem, such as cables and switches, must 
be so designed to withstand the thermal 
and mechanical stresses that come about 
from the high values of short-circuit 
current. 

Fault-current sources are not limited 
to utility feed or the plant generators. 
Actually, current flowing during a fault 
comes from two basic sources; 
chronous and induction rotating equip- 
ment. These machines may be operat- 
ing as generators, motors or synchro- 
nous condensers. Keep in mind, the 
value of fault current is limited by 
impedance of circuits and equipment 
right from source to point of fault. Also, 


syn- 
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each of the rotating machines men- 
tioned produces fault currents decreas- 
ing with time since they have a variable 
reactance in the face of fault currents. 

Calculating fault currents is simply 
an application of Ohm’s law where the 
fault current is equal to the normal 
system voltage at the point of fault 
divided by the total impedance from 
source to fault. The bigness of many 
industrial plants today makes the con- 
ventional long-hand approach to short- 
circuit calculations most impractical. 
In such plants it’s becoming increas- 
ingly popular to use facilities of cal- 
culating boards located at key points 
throughout the country. But whether 
you use long-hand or calculating board, 
a bird’s-eye view of calculating pro- 
cedures and source of fault 
is of top importance. 

Fault types drop into three basic 
classes: full 3-phase fault, line-to-line 
fault and line-to-neutral fault. For 
practical purposes you are interested 
in the maximum current that may flow 
on any type fault. With this in mind, 
the 3-phase fault is generally the only 
one considered since it’s this type fault 
that generally results in maximum cur- 
rent flow. Actually, the line-to-line fault 
currents run some 87% of the 3-phase 
value while the line-to-ground value 
may rise, under specific conditions, as 
high as 125% of the 3-phase value. 

Using the full 3-phase fault as basis 
for calculations simplifies the job since 
fault remains symmetrical about the 


currents 
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neutral point whether grounded or un- 
grounded. Even though faults occur- 
ring in the plant involve arc impedance, 
calculations disregard any such im- 
pedance effect, treating the condition 
as a bolted fault. 

Voltage used for fault calculations 
is rated line-to-neutral voltage of either 
transformer or generator feeding into 
fault. As pointed out in the recently 
published AIEE book Electric Power 
Distribution for Industrial Plants 
($3.50 per copy, available from Ameri- 
can Institute of Electrical Engineers, 
33 W 39th St, New York 18, N. Y.) 
the reactance of major elements, such 
as generators and transformers, is gen- 
erally at least five times the resistance. 
In ac circuits impedance is the vector 
sum of resistance and reactance. 

However the fault current, calculated 
by neglecting resistance of major ele- 
ments and using only reactance, will be 
in error by but a few percent. Since 
this error is on the safe side, stream- 
lined calculations today call for neglect- 
ing resistance of generators, transform- 
ers, motors, reactors and large bus 
work, regardless of system voltage. 

Above 600 volts even the resistance 
of other circuit elements, such as cables 
and loops, is generally neglected. How- 
ever, below 600 v consider resistance 
carefully when calculating faults out 
on branch ciggpit feeders. Conductor 
resistance is most important in low- 
voltage branch circuits where wire size 
is small. A rule-of-thumb: If resistance 
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Value of a PTG index 


By tagging the installed capacity as 
unity, the PTG index gives some meas- 
ure of a system’s expansibility. Since 
PTG concerns itself with providing for 
growth, the major ingredient is plan- 
ning. We define the PTG area as the 
planned-for-capacity that can be eco- 
nomically provided and integrated into 
an existing system. Planned power-to- 
grow capacity divided by installed ca- 
pacity is what we call the PTG index. 

Specific value best suited for your 
plant is something for you to decide 
based on your intimate knowledge of 
the industry, growth potential. The in- 
dex then serves as a convenient yard- 
stick for the system designer. 





PTG planning 


of low-voltage feeder circuit is 14 or 
more the total reactance from source to 
fault, include resistance in calculations. 
In such cases also include resistance 
of system up to the feeder and an ap- 
proximate total resistance equal to 14 
the total reactance of the system from 
source to feeder. Using this value of 
total equivalent resistance R, and the 
total equivalent reactance X, impedance 
to fault is found from: 
Z= VR + X? 

Include reactance of all circuit ele- 
ments when calculating fault currents 
on low-voltage systems. In systems be- 
low 600 v, the importance of small ele- 
ments of reactance in the limiting of 
fault currents becomes quite significant. 

Full treatment on calculating short- 
circuit currents will not be included 
here. We’re simply pointing out the 
major items that must be considered. 
The specifics of handling any case is 
well covered in textbooks and recog- 
nized handbooks (viz: Industrial Power 
Systems Handbook by D L Beeman, 
published by McGraw-Hill Book Co 
and the AIEE Power Distribution for 
Industrial Plants referred to pre- 
viously. 

Manufacturers of circuit - breaker 
equipment quite naturally have been 
playing a leading role in emphasizing 
the importance of careful fault-current 
calculations. In addition they have 
made sizable contributions to product 
improvement while jointly applying re- 
vised interrupting-capacity (IC) rat- 





Where do fault currents come from? 


When a fault occurs in an industrial system the resulting current 
flow stems from but two possible sources: synchronous and induc- 
tion rotating euipment. And they can be motors or synchronous 
condensers as well as generators. Current in amperes that each such 
machine can deliver to the main circuit breaker in machine leads 
is limited by machine impedance. There is another common char- 
acteristic of each such machine: Resulting fault current will decrease 
with time once the fault is established. Machines display a variable 
reactance in the face of fault current. 


Plant motors are too often overlooked as fault-current sources. Ac- 
tually, synchronous motors supply current to a fault in much the 
same manner as synchronous generators. When a fault occurs, motor 
slows down and stops taking power from main source. However, 
since de field excitation is still being applied, the unit operates as a 
generator and pumps power into the fault. The prime motivating 
force is the inertia of motor and its load. 

Induction motors feed in a sizable chunk of short-circuit power 
to a fault. But since the field excitation here depends on applied 
ac voltage, the flux decays rather rapidly. So the induction-motor 
contribution, unlike that of the synchronous motor, drops off com- 
pletely within a few cycles. For all practical purposes, figure the 
fault current contribution of an induction motor as being about 


equal to the motor’s full-voltage starting current. 


Plant generators and the incoming utility feeder are first thought 
of as fault-current sources. In considering the generator, whether 
it be within the plant or back in the central station, the fault cur- 
rent it supplies drops off from a relatively high starting point to a 
lower steady-state value sometime after the fault occurs. Unlike the 
synchronous motor, a generator continues to be driven by its prime 
mover after the fault is established and field remains on. So the 
steady-state current value persists unless the circuit breaker trips 


in the generator leads. 


Generator reactance values, for fault-current analysis, falls into 
three classifications: subtransient, transient and synchronous re- 
actance. The first, subtransient reactance, determines the current flow 
during the first cycle after the fault strikes. In a 60-cycle system, 
value of the fault current decreases during the first six cycles since 
the reactance value increases from a subtransient to a_ transient 
value. Then, in a period somewhere between 30 and 120 cycles (on 
a 60-cycle system), transient reactance gives way to the synchronous 
reactance. This latter reactance value determines current flow 


after a steady-state condition is reached. 


Field practice in fault calculations finds little use for synchronous 
reactance in the application of protective devices. Reasons being 
that most circuit breakers and fuses will operate before steady-state 
conditions are reached. 

In any discussion of fault currents, keep in mind that the mag- 
netic stresses circuit equipment must stand are a function of actual 
“let-through” current squared. Thermal stresses or equipment heating 
depends on let-through current squared multiplied by clearing time. 


Tie these thoughts to sketch. p 85, relating to current limiting. 
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POWER TO GROW continued 





A look at breaker ratings 


Circuit-breaker manufacturers have for 
years been scrutinizing the feasibility 
of increasing IC ratings for large low- 
voltage air circuit breakers when ap- 
plied at 208 and 440 v. (Power, April 
1955, pp 96-97). In the spring of 1955, 
circuit-breaker makers 
vised ratings for breakers used at lower 


announced re- 


voltages, chart, right. This move adds 
up to a tidy possible savings for users 
and plays a major role in selecting 
breakers for any PTG program. 

there was no fundamental 
change in the breakers involved, what 
about allowable IC rating on breakers 
now installed? Where breaker is the 
same type as those now being sold, 
uprating might be OK. But, before 
deciding, check with the manufacturer. 
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Code: 
240 v and 
below,ac _ 


ia 480 to 24iv ac 
| 600 to 48lv 


o 
o 


nm 
oO 





PRESENT RATINGS — 


‘aie These rotings formerly 
used at ail voltages. 
ne 600v and below 


below 








ro) 
re) 


N 
oO 


Si) 
oO 


30,000 
25,000 


15,000 


N 
a 


Interrupting rating,amperes X |O00 








100,000 


3 


iy OM 





4 





interrupting values for S circuit breaker types at GOOv and below 


Low-voltage air circuit breakers 


teamed with silver-sand fuses 


prove one answer to IC problems 


ings to their products when the com- 
bined knowledge of fault interruption 
and product limitations so indicated. 

Case in point occurred in March 
1955 when manufacturers announced 
a boost of 50% in IC on some large 
low-voltage circuit breakers (Power, 
April 1955, pp 96-97). This significant 
move came about as a NEMA activity. 
They had long been considering higher 
interrupting ratings for large 600-v air 
circuit breakers when latter are ap- 
plied at 240 and 480 v. Prior to this 
time, the IC rating leveled for 600 v 
was the recommended value to use at 
240 and 480 v. Results are shown in 
bar-chart above. This places one more 
economic tool in the electrical engi- 
neers hand to lay out a scheme that 
would successfully cope with the grow- 
ing problem of fault currents at reason- 
able cost. 

Current-limiting fuses are making 
their mark in the area of fault-current 
interruption. But in too many instances, 
the silver-sand current-limiting fuse is 
used as an attempted cure for poor 
engineering. In exploring this phase, 
Power asked J C Lebens, Vice Presi- 


84 


dent in Charge of Engineering, Buss- 
mann Mfg Co, to outline his thinking 
on the growing problem of misappli- 
cation of silver-sand fuses. Following 
are the highlights of his comments: 
Existing systems, now unsafe because 
of increased available currents, can be 
protected by silver-sand fuses of proper 
rating. Also, new systems can be pro- 
tected by the same fuses in conjunc- 
tion with other forms of protection. 
Unfortunately, the glamour of cutting 
off short-circuit currents before they de- 
velop has so enthralled some engineers 
that they assume the silver-sand fuse 
is the answer to their every problem 
and select it accordingly. Silver-sand 
fuses can only furnish short-circuit 
protection. And this short-circuit pro- 
tection is obtained at the expense of 
other desirable features which might 
dictate selection of some other type 
of electrical protection. 
Current-limiting silver-sand fuses are 
available in ratings from 1 to 6000 
amp at 600 v or less. Ratings of 600 
amp or less are designed to fit into 
standard fuse holders while the larger 
sizes are usually bolted into the circuit. 
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A fault is a relative term. Any over- 
load continued long enough to damage 
the circuit or its components is a fault. 
Distinction between a harmless over- 
load and a fault is a matter of time, 
at any value of current. Hence, to per- 
mit operating a circuit at its full ca- 
pacity, silver-sand fuse size must be 
selected large enough to permit useful 
overloads to flow without blowing. Ex- 
ample: Circuit having a 100-amp mo- 
tor load can be protected by a 100-amp 
dual-element fuse. This fuse permits 
the motor to start and come up to 
speed. However a 100-amp silver-sand 
fuse on this same 100-amp circuit would 
blow each time motor tried to start, 
no matter how lightly loaded. In fact, 
a 300-amp silver-sand fuse would be 
needed if full circuit capacity is to 
be realized. And then some form of 
additional protection must be used to 
protect the circuit between 100 and 
300 amp. This might well be a circuit 
breaker, another fuse, an overload relay 
or motor starter. But the silver-sand 
fuse alone gives only short-circuit pro- 
tection. 

In many cases short-circuit protec- 
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Role of the silver-sand fuse 


A generation or so back, the fuse vs circuit 
breaker question popped up quite often. In 
recent years, however, the fuse has moved 
into the major league in the low-voltage field. 
Back of this move is the so-called current- 
limiting fuse. It uses a silver element sur- 
rounded by silica, has current-limiting abili- 
ties in line with the needs found in modern 
plants. Its chief boast is that it will inter- 
rupt a before 
the dangerous values possible. 


short circuit current reaches 

The silver-sand fuse is a tube with silver 
elements in silica filler. Silver is used be- 
cause: (1) Conductivity is not impaired by 
continuous operation or current surges yield- 
ing temperatures slightly under the melting 
point. (2) Having low specific heat, silver 
can be raised to the vaporization point faster. 
(3) Its vaporization temperature is much be- 
low the temperature at which vapor readily 
ionizes. 

Although the silver-sand fuse is fitting a 





Available short-circuit current 


De component ; ; ee ‘ Ping 
f major need in industry, all too often it is 


misapplied. J C Lebens, VP of Bussmann 
Mfg Co, outlines below just where this class 
fuse fits into a PTG program. 


/ 








A \ 
' i 
melt . arc _ total clear- 
time time ing time 

















tion furnished by a silver-sand fuse is 1. Fuse current-limiting chart show- 
sufficient justification for its use. Ex- ing let-through current. 

ample: A large industrial plant found 5. Maximum 
transformer changes increased avail- rms current. 
able short-circuit currents on the sys- Point at 


lected must be less than this value. 

Having selected a fuse satisfying 
both the take-over point on time-cur- 
rent 


peak let-through current requirement. 


available symmetrical 


characteristic and instantaneous 


which the fuse is to take 


tem from 20,000 to 40,000 amp. The 
20,000 amp could be handled safely 
by the installed circuit-breakers having 
an interrupting capacity of 25,000 amp. 
But the higher available figure might 
cause the breakers to blow up if called 
upon to clear the maximum fault. 

In this case the answer was to split 
the and _ install 
of proper rating. Then short-circuit 
currents greater than 25,000 amp could 
not flow, even under the fault 
condition. Here the fuse used 
properly for short-circuit 
only and 
basis. 

How to select. To make sure a sil- 
ver-sand fuse is properly sized, get the 
following data: 

1. Circuit - breaker 
minimum characteristic 

2. Circuit - breaker 
pacity. 


bus silver-sand fuses 


worst 
was 
protection 
that 


its rating selected on 


maximum and 


curve. 
interrupting ca- 


3. Fuse time-current characteristic 
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over the interrupting duty is arbitrarily 
selected as 80% of the circuit-breaker 
interrupting capacity. Opening time of 
breaker at the take-over point is ob- 
tained from the circuit-breaker maxi- 
mum and minimum characteristic curve. 
Fuse rating is then selected from its 
time-current characteristic so opening 
time is the same as that of the breaker 
at the take-over point (Power, October 
1953, p 107). 

Instantaneous peak let-through cur- 
rent which fuse permits (under specific 
fault conditions necessary to produce 
the 
rms 


available 
current) is 


maximum symmetrica] 


obtained from fuse 
chart Jet- 
through current. (Ep Note: This chart 
is available from manufacturers of sil- 
ver-sand fuses). the circuit- 
breaker is capable of withstanding a 
peak let-through current equal to twice 
its interrupting rating, the let-through 
current of the current-limiting fuse se- 


current-limiting showing 


Since 
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selectivity of fuse-breaker combination 
over the entire next 
pin down. Check this by plotting fuse 
time-current characteristic and the cir- 
cuit-breaker maximum 
characteristic curve. For proper selec- 
tivity at all current to the 
take-over point, fuse opening time must 
be greater than maximum opening time 
of breaker. For all current 
greater than the take-over point, fuse 
opening time must be 
minimum breaker opening time. 
termine this 

If fuse time is 
maximum opening time of breaker at 
some current values less than take-over 
point, needless fuse blowing will result 

but the safe. How 
ever, if time is larger 


range is step to 


and minimum 


values up 


values 


than 
De- 
from characteristic curve 


shorter 


opening less than 


combination is 
fuse opening 
than minimum opening time of breaker 
(at some value of current greater than 
take-over point) an 


results and (Continued on page 210) 


unsafe condition 
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By ROBERT N HOUSTON,”* 


Lederle Laboratories Diy, American Cyanamid Co 
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Should you drill another well near your plant? 


Will changing ground water level affect pump operation? 


Here’s how to get the data that answers these questions 


@) Air tonk (125 psi) 








Pressure required to balance weight of water over end 
of the air line indicates height of water in pumping well 


Check your ground-water leve 
during pumping and static periods 


& WHEN you KNow the ground-water 
levels in your plant’s well field, you 
can use the data to good advantage in 
(1) trouble well pumps 
(2) figuring pump efficiencies (3) de- 


shooting on 


water-bearing 
strata is becoming silted up, requiring 


termining whether the 
well development to restore the yield 
(4) general policing of water with- 
the well field. 

Here’s the meaning of ground-water 
level, and 


drawn from 


plus information on how 
when to check it. 

Definitions. The term ground water 
means the underground water that is 
created and maintained by rain, snow, 
infiltration of water from rivers, lakes, 
The level 
of underground water is by no means 
static. It fluctuates almost hourly with- 


in several miles of a well field. 
* Author is now with Chemical Construction Corp, 
Division of Ebasco Services Inc 


treated-sewage effluent, etc. 
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In a general way, a newly-drilled well 
has a static or standing water level 
even before it is pumped. This is called 
the original static level. When a pump 
is installed and started, water 
drops according to the amount pumped. 
If the well is not overpumped, leve! 
stabilizes. This is called the pumping 
level. Difference between pumping ani 
static levels is called drawdown. 

When to check level. To find ou: 
how much fluctuation you have, check 
standing and _ stabilized water 
(pumping level) at various flow rates 
for all new and operating wells in your 
plant. 

After once checking this, set up a 
program to measure the pumping level 
weekly or monthly. Measure static 
level whenever wells are shut down for 
over 24 hours. Keep data accurately 
and consistently. 

One way to conserve water and re- 


level 


level 
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duce well drawdown is to design new 
equipment and convert older equip- 
ment, where possible, to use recircu- 
lated water. 

Static level. At our plant, there are 
11 operating wells, with five holes that 
are not pumped for economic reasons. 
On one such well, at edge of the field, 
we installed an automatic recorder in 
i952, in cooperation with the U.S. Geo- 
iozical This instrument re- 
quires no power to operate and gives a 
weekly continuous graph of the static 
ground-water level. 

Although the graph shows. static 
level in this particular well, it is influ- 
enced by pumping from the entire well 
field. 

Thus, we know the static-water-level 
trends in the area of our plant from 
1952 to the present. We also plot water 
production and rainfall. » 

Fig. 1 shows a weekly chart. You 


Survey. 


POWER * JANUARY 1957 





SS nee 


Lad Meter 
—~S repaired 


Recording meter for pumping well shows flow, water level, 


discharge pressure; gives 


continuous performance record 





Drawdown, feet 








ae 
art 


Stotic level 
O gom 


pumping 


Drawdown in feet. 
of vorious ft 
rores 











200 


Capacity, gpm 


Chart showing drawdown vs capacity is 


water production from the well over a long period 


can see when we had heaviest demand 
for well water by noting the lowering 
of static level. A considerable time lag 
is involved, however. 

Pumping level. Besides keeping this 
graph, we also maintain an automatic 
water-level each 
pumping well. Fig. 2 shows a typical 
arrangement. An air 
plies a constant air purge to the air 


recording device on 


compressor sup- 
line. Pressure required to balance the 
height of water over the end of the air 
line is indicated on an altimeter gage 
POWER °* 
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useful in checking 


ft time 


with two scales; one reads directly in 
feet of water, the other in psi. 


Height of water level over the end 


of the pipe is also recorded on the 


This meter has three elements, 
measuring flow from the well in gpm, 


meter. 


discharge pressure, and water level in 
the well. Fig. 3 shows a sample record- 
Fig. 4 a graph of draw- 
down vs gpm. This graph can be used 
to check well production over a long 
period of time. 


shows 


ing. 


These charts let us observe pumping 


LJ 
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and static water levels. In addition, 
the air line provides extra pump pro- 
tection. If more water 
the yield, a mercury 
switch senses low pressure in the air 
line and shuts off the 
prevent damage. 

Air line. We 
usual arrangement of 1-in. 
the pump column 
presents restriction problems when you 


It’s OK 


readings, 


pump draws 


than well can 


pump motor t 


that the 


copper 


have found 


tube strapped to 


have a continuous air 


for 
but requires considerable maintenance 


purge. 
intermittent water-level 
because it crushes easily and must be 
replaced frequently. 
We have found best 
3 in.-galvanized or brass pipe- 
with the first foot drilled with 
several 1/16 in. holes. This pipe must 


arrangement is 
fo use a 


line, 


be supported firmly because it weighs 
several hundred pounds for an average 
depth An existing hole in the 
pump support if 
the pipe is suitably clamped. We have 


well. 
base can serve as a 
also used clips welded to the steel cas- 
ing for supports. 

Cost of automatically recording water 
the about $100 


well, including depreciation, 


level in wells is per 


year per 


maintenance and operating 
While this is not cheap, it must be 


thought of in terms of pump _ protec- 


expense. 


tion and engineering data obtained. 

Other methods. 
methods of obtaining static and pump- 
These 
One method uses an air line 
installed in the Depth of the 
air line should equal the pump setting 
the itself. 
\ fitting that will receive an ordinary 


There are two other 


ing water levels. are not auto- 
matic. 
well. 
or distance down to pump 
bicycle pump and a pressure gage are 
mounted on the air line. To find water 
level, pump up the line until air pres- 
sure becomes stabilized. Note the pres- 
sure in psi. This figure. multiplied by 
2.31, gives the height of water in feet 
over the pump. 

The other method uses a specially 
electric that is 

the When unit 
touches the water a bell rings or light 
flashes. The wire is marked at 5-ft in- 
tervals for easy figuring. Be careful 
that you are not fooled by a water 
stream cascading into the well. 

Summary. After several months of 
water-level observation you 
will note a pattern. The effort will be 
repaid when a problem in plant water 
up. Having such data 
will help your well drilling contractor 


sounder 
well. 


constructed 


lowered into 


consistent 


supply comes 
or water consultant solve the problems 
mentioned above. In addition, you can 
sometimes solve or avoid pump prob- 
the underground 


water table under varying conditions. 


lems by knowing 
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Sampler traverse, accurately done, 
gives a good measure of stack dust 





B® DETERMINING dust concentration in- 
volves measuring volume, temperature 
and pressure of the gas stream, as well 
as concentration of the solid particles 
or dust. Here’s how Buell Engineering 
Co recommends doing the job. 


VOLUME, TEMPERATURE, PRESSURE 


1. Locating test section: Volume rate 
of flow through a duct equals the prod- 
uct of cross-sectional area and average 
velocity. While it is simple to get the 
cross-sectional area by direct measure- 
ment, finding average gas velocity with 
] Pitot tube traverse of duct or stack gives gas velocity. Take measurements 4 Pitot tube is more delicate. 

at 12 to 48 points depending on duct cross section and turbulence of flow The pitot tube must be spotted in the 
best possible straight line flow, where 
turbulence is at a minimum. Theoreti- 
cally, assuming a circular duct, there 
should be at least a five-diameter length 


before and a five-diameter length after 
OW to measire ust the test point. If this is impossible, 
put the tube in the straightest available 
run of duct. To some degree, you can 


a compensate for a poor location by in- 
inl S ac S all lic S creasing the number of test points. 
2. Number of test points. Divide 


& 


cross-sectional area at the test point 
into a number of sections of equal area. 
You can then assume that average gas 


. . velocity in the duct is the average of 
Are your plant's dust collectors efficient? How much the velocity through each section. The 


velocity through each section is as- 


dust do your plant's stacks contribute to the atmos- ..,«4 to be equal to the velocity at a 
phere? Find out by following this simplified procedure "'"*! Point in that section. 


Of course there are errors inherent 
in these assumptions. This is why you 
must choose a test section as free from 
turbulence as possible. To further re- 

By C A GALLAER, Asst Chief Engineer, Buell Engineering Co, Inc duce the chance of serious error, divide 
the cross-sectional area of the duct into 
as many sections as practicable. 
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Measurement 
points 


Round duct 








Static ports 











Impact port 
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Connection 
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for static 
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Standard pitot tube 
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Rectangular duct 


Divide ducts into equal areas; 
measurement at center of each 


The number of sections is best de- 
termined through experience. In gen- 
eral, use at least 12 test points. When 
the duct area is greater than about 25 
sq ft, or under turbulent conditions, 
you may need as many as 48 points. 

A square or rectangular duct is most 
easily divided into rectangular sections, 
while a round duct such as a stack 
is most easily divided into annular sec- 
tions, Fig. 3. 

3. Equipment to determine the gas 
velocity by a pitot tube traverse in- 
cludes: standard or combined reverse- 
type pitot tube; inclined draft gage, 
accurate to .01 in. water; rubber tub- 
ing; thermometer or pyrometer; U-tube 
manometer, water or 
quired. 

4. Procedure. Use either type pitot 
tube, Fig. 4. Usually, individual pref- 
erence can determine the choice. But 
in heavily dust-laden gas streams, the 
small static ports on the standard tube 
may become plugged. This causes er- 
roneous readings. On the other hand, 
the standard pitot tube is considered 
more accurate for normal use. The 
technique is the same for either tube. 

Connect the pitot tube to the in- 
clined draft gage by rubber tubing. 
Connect impact opening of the tube to 
gage’s pressure side. Then check for 
leaks. Blow lightly into the impact 
opening and immediately pinch off the 
rubber hose close to the pitot tube. If 
liquid level in the gage does not fall 
there are no leaks in this tubing. Re- 
peat the procedure for the static tubing. 

Next, insert the pitot tube in the duct 
and position it at one of the prede- 
termined testing points. Hold the tube 


mercury, as re- 
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Use a 
the same for 


steady and see that it points directly 
into the flow. Record the read- 
ing, move tube to the next point and 
continue until the 
pleted. 


gage 


traverse is com- 

To determine static pressure, remove 
the impact pressure and 
read the gage while the pitot tube is 
inserted in the duct. If reading is off 
the draft gage scale, use a U-tube. 

To read static pressure with the com- 
bined reverse-type pitot tube, rotate 
tube 90 deg with the flow. Then error 
is negligible for all but the most pre- 
cise measurements. With the standard 
tube you get true static pressure when 
tube points into the stream. 

Measure temperature in the duct 
with a pyrometer or thermometer. In 
either case, when the duct is under a 
negative pressure, take care that cold 
air is not sucked in along the ther- 
mometer or thermocouple lead. Such 
air inleakage can cause an error of 
several hundred degrees. 

In small ducts and 
rather uniform flow, it is generally 
sufficient to measure temperature at one 
point in the cross section. But in large 
ducts (over 25 sq ft 
area) there may be a_ considerable 
variation caused by superheat controls, 
Then it 
is best to make a temperature traverse 
of the same points used in the pitot- 
tube traverse to determine the average 
temperature. 

5. Calculations. 


connection 


those with a 


cross-sectional 


sectionalized air heaters, etc. 


Pitot-tube formulas 

are derived from the basic flow equa- 
tion: — 
(1) U = V/2gh 

After converting to more convenient 
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pitot tube to measure duct velocity 
either 


: Lik= 


ombined reverse pitot tube 


~9 


technique i 


see text info on which to choose 


units and supplying the necessary con- 


stants, we arrive at the following 


formulas: 
(2) Standard pitot tube: 
U = 1096.5\/AP/S, 
(3) Combined reverse tube: 
U = 937.2\/aP/S, 
See table, p 91, for nomenclature. 
The gas density at standard condi- 
tions (32 F and 29.92 in. Hg), S,, may 
be obtained from tables or computed 
For air, S, = 
Density at duct con- 
is then computed from this 


from the gas analysis. 

.0807 Ibs/cu ft. 

ditions, S,, 

formula: 
(4) S; = S, x [492/ (460 + 
[(BP + P,)/29.92] 


T;) | 


Use (2) or (3) to compute average 
duct velocity, U,. Take the square root 
of each value of AP obtained during 


the traverse and the average of 
these square roots. It is absolutely 
wrong to average the values of AP and 
then use the square root of the average 

When you have the duct 
velocity, compute the volume through 
out by using formula (5): 

SS) Po 4 

6. Other methods of determining vol 
ume. Sometimes, you can compute stack 
volume by a 


use 


average 


gas material balance 
method. Example: In a steam-boiler 
plant, if the weight of coal burned 
per hour and chemical composition of 
the coal, ash and stack gas is known, 
you can compute the weight (and hence 
the 
the 
the You can also apply this 
same principle to cement kilns 
But it is not 


volume) of stack gas by balancing 
weights of carbon into and out of 
system. 
and 
other process industries. 
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DUST MEASUREMENT continned 





always possible to get the necessary 
material weights. 

Many pieces of industrial equipment, 
like dust collectors, air heaters, econ- 
omizers, etc, are calibrated by the man- 
ufacturer in respect to the pressure 
drop across the equipment for a speci- 
fied volume throughout and tempera- 
ture. 

You can use pressure drop across the 
equipment to compute volume flow 
through it. In dust collectors, pressure 
drop is directly proportional to the 
square of the volume throughout, if 
temperature remains constant. 


MEASURING DUST CONCENTRATION 


Theory. In obtaining a sample of 
dust from a gas stream, flow rate into 
entrance of the sampling nozzle must 
be about the same as velocity of gas 
passing the nozzle. Gas velocity enter- 
ing the nozzle affects total quantity of 
solids and percentage of fines. 

If velocity into the sampling nozzle 
exceeds velocity of the surrounding 
gas, some dust particles that would 
otherwise pass the nozzle are diverted 
from their normal path and carried into 
it. Since finer particles are more eas- 
ily deflected, the percentage of fines in 
the sample will be too large. On the 
other hand, if velocity into the sam- 
pling nozzle is lower than that of sur- 
rounding gas, some gas is forced out- 
side the sampling nozzle entrance area. 
This results in a higher dust concen- 
tration in the sample, with too low a 
percentage of fines. 

Maintaining the same velocity within 
as without the sampling nozzle creates 
the least possible disturbance in the 
gas stream. Then quantity and quality 
of sample is characteristic of the total 
dust in the gas. 

Sampling-nozzle location is just as 
critical as location of the pitot tube. 
So, except in unusual circumstances, 
use the same position for both pitot- 
tube traverse and for dust-sampling 
test. 

The dust sampler consists of: filter 
case; gas measuring tube; aspirator; 
filter bag clamp; air valve; filter bags 
(fiber glass, orlon or wool). Sampler 
is assembled as shown in Fig. 6. Be- 
fore assembling, dry and weigh the fil- 
ter bag. See Step 7, below. You need 
this tare weight in later calculations. 
Fasten the filter-bag clamp tightly to 
prevent the bag from being blown loose 
during the test. 

Additional equipment needed _ in- 
cludes: (1) Sampling nozzle, made 
from standard pipe, °4-to-l-in. nominal 
diameter. Use the smaller piping for 
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Sampler parts are simple but must be carefully made and 


assembled for good results. 


Filter bag 


clamp 


(A 


Duct aa 


Anife eage j 


Filter bag 


Beware of leaky connections 


, Thermometer 
/ 


Gos measuring 


-Aspirator 
i tube . 


Orifice 


‘Filter case 


Compressed air line 


Dust sampler has wool, orlon or fiber glass filter bag; 
air valve setting controls gas flow through the sampler 


the higher velocities. Usually, a 1-in. 
diameter pipe is satisfactory. (2) 
600-F dial-type thermometer. (3) Pitot 
tube. (4) Inclined draft gage to read 
pressures up to 2 in. of water. (5) 
U-tube mercury manometer to read 
pressures up to 10 in. Hg. (6) Ther- 
mometer or pyrometer to determine 
duct temperature. 

Here’s how to make the test: 

1. Select sampling location for min- 
imum turbulence. As mentioned above, 
use the same criteria as for selecting 
the pitot-tube test section. To avoid 
errors caused by settled dust, choose 
a vertical flue, when possible. 

2. Measure gas temperature. Take 
the precautions against air inleakage 
mentioned above. 

3. Select sampling points in duct 
cross section. Use the same points as 
for the pitot-tube traverse. 

4. Measure gas velocities. 
pitot tube. 

5. Calculate sampling rates. Velocity 
of gas entering sampling nozzle must 
equal velocity of gas in that portion 
of the duct. So volume of gas to be 
drawn through sampler at any point 
equals cross-sectional area of the noz- 
zle times the gas velocity, or 

(6) Ve =U xX A; 

Measure volume of gas drawn through 
the sampler by differential pressure 
across the orifice in the gas-measuring 
tube. There is a temperature and pres- 


Use the 


ENGINEERING AND MANAGEMENT SECTION °* 


sure drop through the sampler, so this 
measured volume will be different from 
that just calculated. 

Unfortunately, there is no way to de- 
termine pressure and temperature at 
the orifice before running the test. But 
experience in operating the sampler 
will let the operator predict it with 
sufficient accuracy. For the first test 
point, assume that temperature at ori- 
fice is about halfway between ambient 
and flue temperature; pressure drop is 
about 0.2 or 0.3 in. Hg. For future 
test points, assume that temperature 
and pressure are the same as at the 
previous point. 

Having assumed these values, calcu- 
late volume of gas to be measured 
across the orifice: 

(7) V2 = Vy X [ (460 + T.) |/ (460 
+ 7,)] X ((P; + BP)/(P. + BP)] 

6. Predetermine orifice pressure dif- 
ferentials. Differential pressure across 
the orifice necessary to cause this vol- 
ume of flow through the orifice is: 

(8) AP = So xX (V2/K)? 

If you are not used to sampler oper- 
ation, calculate AP for several values of 
T, and P., so you will be able to main- 
tain sampling-nozzle velocity 
during the test. Make up a chart for 
the given pitot tube and orifice con- 
stants to speed these computations. Fig. 
7 shows a typical chart. 

7. Sampling procedure. Insert noz- 
zle in the duct, pointed into the gas 


correct 
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across Orifice 





Pitot tithe coefficient = ampbined 


937.2 (combineo 
, 4 reverse fube) __1 
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sampler orifice AP, in. woter 


woter 


hence 


tube an 


Use 
setup 


how 


1 orifice c 


the 


nstants for your 


Chart helps you calculate differential pressure across ori- le, determines results 


fice. pitot 


accurate are 


This value affects flow through the sampler noz- particular 


stream and positioned at the first sam- 
pling point determined in Step 3. Use 
rubber tubing to connect the inclined 
draft gage to differential 
sure across the orifice. Connect the 
U-tube to read 
static pressure at the orifice discharge. 


read pres- 


mercury manometer 
Insert the dial-type thermometer in the 
filter-case thermometer well, and con- 
nect air line to the aspirator. 

Open air valve slowly until AP reads 
the value calculated in step 6; note the 
exact time. Continue to sample at the 
first point for five minutes, then move 
nozzle to the second sampling point. 
If the dust concentration the duct 
a few sampling 
points have been selected, you may have 
to sample each point for 10 to 15 min- 
to 
sample. 

Read and record values of 7, and 
P, for each sampling point. 
Adjust air valve constantly during the 
test to maintain AP at the value calcu- 
lated in Step 6 that corresponds to 7. 
and P, as read from the instruments. 


in 
is very low, or if only 


utes secure a_ sufficiently large 


twice 


Continue until you have sampled all 
points for the required time. Then turn 
off air valve and remove sampler from 
the duct. Keep nozzle end of the filter 
case higher than the aspirator end. 

When duct is under a negative pres- 
sure, cork the open end of aspirator 
and, at the same time, shut off air sup- 
ply. This prevents 


possibility of a 
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reverse flow of air carrying part of the 


dust sample out of the bag. back into 
the duct. 

Next, remove filter b 
and the dust; tare ot 
was obtained before the test. 
nate effect 
the calculation, thoroughly 
bag at about 200 F { 


for 
before weighing, when obtaining both 


ig. Weigh it 
the bag 


To elimi- 


weight 


moisture from 
filter 


several hours 


of abso1 bed 


dry 


tare weight and gross weight. 
8. Calculations. Obtain 


the pressure and temperature readings 


average ol 
and average of the square roots of the 
differential pressure the 

Calculate density, S., of the gas pass 
ing orifice at the average values of 7 
and P»: 

(9) S, = S, x [492 

[(BP + P.)/29.92] 

Next, figure volume of gas actually 
passing through the orifice, Vo: 

(10) V2 = K xX VAP7S, 

Convert this volume to the volume of 


orifice. 


across 


i 160 


gas flowing into the nozzle at duct con 
ditions of temperature and 
(12} Fy. == Fa X [6460 
(460 + T.)] xX [(P. 
BP) ] 
Total volume of gas sampled, Q, is: 
(12) Q . 


test, min. 


pressure: 
T,)/ 


BP)/(P, 


elapsed time of 


Dust concentration in grains 
ft, is: 
(13) Dust concentration 


W x 15.435)/0 


per u 
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> gas 


Nomenclature for dust 


concentration tests 
cross-sectional area of duct, 
sq it 

nozzle area, sq it 

orifice area, sq ft 
barometric in. Hg 
orifice discharge coefficient 
1096.5xCxA», a constant 
differential 
duct 
static pressure at orifice 


pressure, 


water 


Hg 


pressure, in. 


static pressure, in. 
discharge, in. Hg 

total volume of gas sampled, cu ft 
density at standard condi- 
(32 F and 29.92 in. Hg) 


duct 


tions, 
gas density at conditions, 
lb per cu ft 
gas density at Py and 
lb per cu ft 

duct temperature, F 
temperature at orifice, F 
duct velocity, fpm 


Sa 


average duct velocity, fpm 

gas volume, cfm 

volume to be sampled, at duct 
conditions, cfm 

volume at orifice conditions, cfm 
weight of dust sampled, grams 








World’s biggest in 1903... 


Dwarfed by 1957's liquid-cooled giant... 


Typifies the electrical industry's seven-league 


strides in its effort to deliver... 


More power to you 


> A Litre More than a half-century 
ago, a group of men stood in a smallish 
es @ 
that 
four times as high as a man. 
The building was the General Elec- 
tric Co’s test shop and the machine 


building in Schenectady, ner- 


vously eyeing a machine stood 


was the result of a change in design of 


steam- driven turbine - generators. <A 
change so radical that there was doubt 
it would work per- 
sons at General Electric. As for being 


nervous, the group knew that the Com- 


even among some 


monwealth Edison Co had designed a 
generating station in Chicago expressly 
for this machine. Upcoming factory test 
could mean triumph or tragedy. 

It’s history that the machine fulfilled 
the convictions of the men who designed 
and built it. It’s history, too, that in 
a few years it was too small to supply 
the demand for electrical power and 
a bigger ma- 
chine. But its significance, its impact 
on electrical generation practice, was 
to let it sink into oblivion. 


was overshadowed by 


too great 


92 


Returned to its birthplace, the machine 
recently was mounted in GE’s Turbine 
Park as an “inspiration for the future.” 

Even while the dedication ceremonies 
were in progress, one of the machine’s 
direct descendants, photo, top right, had 
joined the ever-increasing number of 
great steam turbines that are produc- 
ing nearly three-fourths of the nation’s 
electricity. 

This modern giant represents another 
first by having liquid-cooled conductor 
bars in the generator stator. Rated at 
260,000 kva, it’s driven by a tandem- 
compound reheat turbine. With liquid 
coolant, the generator can produce 75% 
more kva than a conventionally-cooled 
generator of similar dimensions. 

In the 50-odd years since the 5000- 
kw unit went to work in Chicago, Amer- 
ica’s electrical demand has been little 
short of phenomenal. To supply it, 
America’s engineers have teamed up 
to build ever-bigger, ever more efficient 
generating equipment. 

Today, in hundreds of power sta- 
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tions, hurricanes of steam are blowing. 
Super hurricanes in fact, because the 
top reading on the storm gage is about 
120 mph while the man-made tempests 
rage at speeds up to 700 mph. In these 
blasts spin the turbines, the muscle 
that drives the mighty generator on the 
same shaft. And in less time than it 
takes to tell it, the electricity is miles 
away, running a stoker motor, lighting 
a hospital operating room, exercising 
tight control of a complex process. 

These generating stations are the 
answer to a challenge from, and a 
tribute to, American industry. Demand 
runs the scale from an electric mouse- 
trap to a 80,000-hp motor. Not only 
have American engineers shifted the 
country’s heavy labor to the generator’s 
steel shoulders, they’ve produced a 
thousand and one electric-powered 
items for America’s comfort and luxury. 

In 1900, total installed generating 
capacity was about 2 million kw. Com- 
pare this with a recent weekly survey 
that showed a total consumption of 
12 billion kwh. Electrical industry peo- 
ple freely predict this figure will double 
in less than ten years. 

Regardless of predictions, you can 
be sure of one thing: As your industry 
expands and your electrical power 
needs grow, the electrical industry will 
be geared to deliver more power to you. 
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Update lighting 
before vacating 
an old building 


By DOUGLAS EGELSTON 
Maintenance Engineer, Marchant Calculators Inc 





B SELLING TOPSIDE on the idea of a new wiring and lighting 
system for a building to be vacated within the next year and 
a half calls for some down-to-earth engineering. 

Our plant in Oakland, California has been growing, along 
with many industries, over the past 20 years. The admin- 
istration building getting the electrical revamp was orig- 
inally a one-story affair. Somewhere along 
ond level was added. Now each floor has 
a basement of 2500 sq ft. Original wiring 
knob and tube work ran into fused neutral-type panel boards. 

As load grew added to the 4-wire 


the line a sec 
1500 sq ft and 
in the form of 
circuits 


new were 


delta supply. This brought up the problem of maintaining 
phase balance for single-phase loads. Over the years incan- 


descents bowed to fluorescents. Latter turned out about 20 
foot-candles. All indicators pointed to a new electrical lay- 
out. Maintenance calls 
the upswing, fuses were being replaced with those carrying 
a higher rating, etc. And office workers started 
plain about shortcomings of the lighting setup. 

This condition is all too common around the country today. 
But here at Marchant something was done about it, even in 
the face of a move to new quarters. Engineers in the Plant 
Engineering Department worked up a report for the front 
office on why a major electrical revamp made good sense, 
right now. Here are the facts: To start with, some 90% 
of the branch circuits were overloaded. In the report, each 
overloaded circuit was identified and marked as to reason 
for overloading. Threat of fire was always present. On 
the positive side, a new electrical system promised lower 
maintenance costs while improving morale and efliciency. 

Management, after getting the facts, looked on the pro- 
posed change as a simple matter of protecting their invest- 
ment in men and equipment. Also, when and if the build- 
ing is sold or leased (after the new quarters are available), 
the in-date system makes the deal more appealing. 

Plant engineering designed the new system; maintenance 
crews installed it on the swing shift. Starting point was 
the service. Here a change was made from the original 
100-amp 4-wire delta scheme to a 300-amp 4-wire wye plan. 
Three branch-circuit panels were changed from 20-pole 3- 
wire fused neutral to a 40-pole 4-wire circuit breaker center. 

Tripling output of lighting scheme called for swinging 
from 4-ft to 8-ft fluorescents. The new slimlines have a 
45-deg cutoff diffuser. Office-area fixtures (the old 4-ft 
units) were adapted for hallway lighting making a tidy 
savings in fixture cost. 

Total cost was modest enough; somewhere around $10,000 
for labor and material. New system now boasts 50 to 70 ft-c. 


records showed trouble were on 


to com- 
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NEW LIGHTING LAYOUT offering a modest 50 to 70 ft-c is 
sharp contrast to old 4-ft fluorescents with a 20 ft-c output 





NEW SERVICE GEAR follows standard design for small plant 
installations. Utility network voltage feeds in 208/120 volts 


NEW SERVICE DROP run in alongside abandoned conduit is fed 
from a 3-phase 4-wire wye-connected transformer in street 
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Single or multistage 
pressure reduction? 


It can make a difference in... 


@ Safety 
@ Control 


@ Maintenance cost 


By C V PECK, Chief Engineer, Spence Engineering Co, Inc 


> Ani USING single-stage pres- 
sure reduction? If so, it might pay to 
(1) recheck the system (2) weigh the 
factors involved in a possible emer- 
outage of the reducing station 
(3) check the actual efficiency (4) fig- 
just how much the station’s main- 


Yo 


gency 


ure 
tenance is costing you. 
reduc- 


Unquestionably, single-stage 


tion is satisfactory for many applica- 


94 


PILOTS, 


tions, even in some cases that require 
fairly Improved 
valve-seat and disk materials that won’t 
wiredraw are available. 

Multistage reduction, on the other 
hand, has advantages over single-stage 


high-pressure drops. 


and is preferred by many engineers. 
(1) 


safer (2) it’s less noisy (3) it can cut 


Chief reasons are: it's generally 


maintenance costs (4) it can provide 
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reducing valves mean efficient 


OF oy 2 


ign Wey. 


: wt \ aoe 


valve can be changed in a few minutes 


maintenance 


control accuracy to any desired degree. 

Drop in noise level is probably the 
most apparent effect of multistage pres- 
sure reduction. One-stage reduction in a 
high-pressure line means considerable 
velocity at the regulator body outlet. 
High velocity means more turbulence 
and, in turn, more noise. 

Example: Consider 100-psi  satu- 
rated steam flowing into a regulator at 
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10,000 fpm. Regulator’s job is to sup- 
ply 5-psi steam for heating. To do 
that, it must expand the steam from 
its original volume (3.9 cu ft per lb) to 
22.5 cu ft per lb. So velocity increases 
by the ratio 22.5/3.9, or from 10,000 
{pm to 57,700 fpm. Such increase means 
marked turbulence and_ noise. 
Outlet velocity rise js less. as 
turbulence and 
instead of 


are 


noise level, with two- 


stage reduction. 
For instance, assume first reduction in 
a two-stage station is from 100 to 40 
psi. Incoming steam would expand 
from 3.9 to 8.1 cu ft per lb and velocity 
would rise to 20,800 fpm compared 
with 57,700 fpm in the one-stage re- 


one-stage 


duction mentioned above. 

This doesn’t mean multistage reduc- 
tion is the solution to a noise 
It may be most effective an- 
swer, but overall noise can sometimes 


only 
problem. 


be cut sufficiently by suppressing sec- 
ondary noise sources in the distributing 
system apart from the regulator. For 
example, small pipes transmit less noise 
than large ones, and rigid piping is less 
noisy than a flexible network. 
Copper-bellows expansion joints help 
reduce Also, 
possible, use a long straight run of pipe 
downstream from the regulator. This 
prevents the “drumming” f 
steam as it strikes and 
Safety, always the most important 
factor, may dictate multistage reduc- 
tion. Some 


you pipe noise. where 


sound of 


elbows tees. 


city safety codes require 


two-stage reduction in street steam- 
Where layout makes 
it impracticable to put a safety valve 


in the delivery piping, two-stage reduc- 


piping systems. 


tion comes into play. Then, steam from 
both or either stage is at or below safe 
working pressure. If one valve fails 
the other is still 
It’s unlikely both valves 
will fail at the same time. 

Dual-stage or 
also lessens chance of damage 


delivery from below 


danger point. 
multistage reduction 
from 
boiler carryover, trap failure. In either 
condition, accumulated water builds up 
to a fast-moving slug that can wreck a 
single-stage, high-reduction station. 
Continuous process system, even 
though protected by safety valves, can 
well use dual reduction. Safety 
can prevent damage, but they can’t halt 


valves 
a temporary interruption of the proc: 
ess. A dual-stage station, with an extra 
pilot added to the primary, does the 
job. Pilot’s diaphragm connects to final 
reduced and is set to take 
over control if final pressure accidental- 


pressure 


ly increases a few pounds. Thus, if first 
takes 
full drop with no interruption of flow. 
If second fails, first han- 
dles full reduction to within a pound 


stage fails to close, second stage 


stage stage 
or two of normal second-stage delivery 
pressure. 
Multistage 
difference in operating costs in other 


reduction can make a 
ways. For instance, with a single-stage 


station a high-pressure drop across reg- 


ulator thrust stress on valve 
disk. Stem transmits stress load to the 
operator. The greater the stress, shorter 
the regulator life is apt to be. Main- 
tenance will cost more, too. 

Turbulence. Another factor is 
bulence. When a single-stage regula- 
tor senses the controlled pressure in 
the valve body, its accuracy 
disturbed by turbulence. Flow through 
the valve body and past the sensing 
point is fairly tranquil at low loads. 
pressure is about the 
same as in delivery But as 
the load rises, so does turbulence in 
“Choking up” 
makes the valve 


causes 


tur- 


may be 


Sensing-point 
piping. 
the valve body. occurs 
at the sensing point 
operate to cut down on the higher pres- 
sure it “believes” Net 
result is an unwanted drop in delivery 


it’s delivering. 


pressure. 

Tranquil flow, load 
change, is important where close con 
trol of final pressure is a The 
multistage station holds a big advan- 
the 


regardless of 
must. 


here, in addition to mainte- 
nance savings involved. 
Maintenance 


interruptions 


tage 
can be simplified and 


process avoided with 
multistage systems if spare parts are 
at hand. Extra pilots result in quick 
replacement. Inspection or repair be- 
comes a matter of convenience. 
Conditions surrounding any specific 
ipplication must, of course, be weighed 
by engineers in deciding if the advan- 
tages justify use of a multistage system. 





Globe valve 
\ 





Regulator 
\ 


} 
id 





Control piping” 


Gate 
valve 
‘ 

















Why some reducing stations are noisy and others aren't 


Right way to make installation as 


shown above, left. Straight runs of piping are used before 


quiet as 


possible is 


Wrong way to install a pressure-reducing station is shown 


above, right. 90-deg elbows and short piping runs are con 


and after PRV. 


ity of water hammer. 


Long-radius elbows and traps cut possibil- ducive to noise from water hammer and steam “drumming.” 
shut 
Gate valve in by-pass is not 
There gages; no 
strainers or dirt legs to keep foreign matter out of the valves. 


No isolating valves must be down in 
the 


for throttling service. 


Expanding tee and line-size valves mean system 


control velocity. Other features are valves to permit isola- order to service station. 


delivery suitable are no 


blowoff 


supply and 
legs fitted with 


tion of reducing elements; 
and dirt 


pressure 


strainers valves. 


gages; 
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THERMO REFRESHER NO. 5 
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Instantaneous specific heat, Btu per ib, F 
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of saturated water 
varies with temperature and pressure 


x Btu 


Specific heat of a gas at constant volume is 
of heat that raises temperature of one pound by just | F 
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= Cy= Constant-volume specific heat 


the amount 





To figure energy changes from one form to another we have to 
know the relations between energy and the properties of a 


substance. As a first step towards this need we gather experi- 


mental data that shows how... 


By B G A SKROTZKI 
Associate Editor 


Specific heats link together changes 
in both energy and temperature 


& THERMODYNAMICS, as we_ should 
know by now, concerns itself largely 
with energy. We found that energy ex- 
ists in many forms and that it can 
change from one form to another quite 
easily. While talking about the calori- 
meter, Power, Nov 1956, p 95, we made 
a significant statement: Heat absorbed 
by water = heat developed by burning 
fuel. This is a practical application of 
the First Law of 
which simply says energy cannot be 
created or destroyed; this is also called 
the Law of the Conservation of Energy. 

Since Einstein’s premise on the inter- 
changeability of matter and 
it has been shown that this law is not 
absolutely correct. But since a minute 


Thermodynamics 


energy. 


amount of matter equals a large amount 
of energy we can safely ignore the 
changes in matter involved in the trans- 
fer of energy. As a working tool our 


96 


First Law is good enough for our needs. 
It allows us to make energy balances 
around any machine or system of ma- 
chines. 

Specific heats. In many cases we 
find it impossible to measure energy 
directly as so many Btu or ft-lb or 
hphr; this is particularly true for ther- 
mal forms of energy. We actually cal- 
culate thermal energy from other indi- 
cators that we call properties, such as, 
pressure, temperature, volume and 
mass. To calculate thermal energy 
from this data we need constants called 
specific heats. 

These constants have been determined 
by many experimenters. The most basic 
one is the specific heat of water—we 
define our thermal energy unit, Btu, in 
terms of what happens to water. Spe- 
cific heat of a substance is the number 
of Btu’s required to warm one lb of 
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it by one degree F. For high accuracy 
work we must realize that the specific 
heat for most substances varies with 
the temperature. Table 1 shows how 
specific heats vary for water with tem- 
perature (at atmospheric pressure), as 
well as for some solids at given tem- 
peratures. Fig. 1 shows how specific 
heat of saturated with 
temperature and Whenever 
calculating energy changes in a sub- 


water varies 
pressure. 


stance over a wide temperature varia- 
tion, the proper average specific heat 
for the range must be used. 

Example 1: During a forging opera- 
tion a 1%4-lb iron piece at 1600 F is 
plunged into 10 lb of water at 50 F. 
Assuming an average specific heat for 
water of c,, = 1.00 and for iron of c, = 
0.17 find the final temperature of the 
water and iron. 

We will assume no losses of energy 
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Specific heat of gas at constant pressure is always larger 


than at constant volume because of 
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A to C: Molecule does no work on fixed wall, retains its 
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and apply the First Law by 
Heat given up by iron 


writing: 


heat absorbed by water 
Letting M, mass of water, lb, and 
Vj, = mass of iron, lb 
ty = initial water temperature, F 
t; = initial iron temperature, F 
te = final 
water, F 
Then we 
equation: 
Myc; (t-te) = Mycy (tty) 
0.5 X 0.17 (1600-t,) = 10 x 1.00 (t, 
= 63.0 F 
This example demonstrates the trans- 
fer of 


temperature of iron and 


in the first 


may substitute 


50) 


energy between substances and 
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the high heat capacity of water. The 
14 lb of iron cools from 1600 to 63.1 F 
while the 10 lb of 
1 te Gal F. To more 
clearly what happens here, let’s com- 


water warms trom 


understand 


pare the temperature rises of one lb of 
and one lb of each 
absorbs one Btu of energy. The iron’s 
temperature rises by 1/0.107 


iron water when 


but the water’s temperature rises by 
only 1/1.00 = 1 F. (Here we’re assum- 
ing iron at room temperature, so 

c,; = 0.107.) 

As a matter of interest the specific 
heat of ice is 0.492 Btu per lb per F. 
Saturated steam at atmospheric pres 
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9.34 F 


0.482 


Btu 


water 


specific heat of 
Both 


phases have less than half the specifi 


sure has a 


per lb per F. of these 


heat of the liquid phase; water is ¢ 
of the 
heat capacity. 

Gas specific heats. 
specific heats of liquids and solids we 


few substances having a 


In dealing wil 


only have the complication of variation 
with temperature. To make an accurat 
computation of energy change we mus! 
be sure to use the proper average spe- 
cific heat for the temperature change 
with gases we 
marked 


tempera 


involved. When dealing 
not only have a much 
in sper ific heat 


more 


change with 
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SPECIFIC HEATS continued 





ture but we must also know what 
changes in volume or pressure are tak- 
ing place. 

When we confine a gas in a closed 
container, Fig. 2, and raise its internal 
energy by heating, the volume and 
mass stay constant. For this condition 
a gas has a constant-volume specific 
heat, c,. The physical meaning of c, 
parallels that for a liquid or solid. It’s 
the unit energy absorbed as internal 
energy when increasing the tempera- 
ture (motion of the molecules) of the 
substance. In a solid, the molecules 
bounce around faster in one general 
location; in a liquid, the molecules 
move faster past one another in close 
order; in a gas, the molecules fly 

through space in complete chaos, slam- 
1000 2000 ee a ming into each other and the walls of 
Sinaeneet the container billions of times a second. 

The vital difference between the gas 
phase and the other two, solid and 
liquid, is the pressure or force that the 
44 gas exerts upon its container. This 

| pressure means that a gas can do me- 
chanical work on any restraining wall 
if the wall moves. To do such work the 
gas must use part of its internal energy. 
When the billions of molecules slam 
into a stationary plane wall they re- 
Pressure, psia | bound with equal speed since their 
10.000 | | kinetic energy stays constant, Fig. 5 
‘ a A, B, C. Kinetic energy .of the mole- 
snes ™ cule before and after hitting the wall 
a eS | | is KE = mv,,,7/64.34. Since the wall 
he can’t move, it doesn’t absorb any of the 
kinetic energy from the speeding mole- 
cule. It does, however, resist the force 
exerted by the molecule while its direc- 
tion is reversed. 

When the wall does move (like the 
piston in a cylinder), we have the setup 
pictured in Fig. 5 D, FE, F. Here we 
assume a simple case where the wall 
moves at a speed of v,,, just one-fourth 
of the molecule speed of v,,,. Both the 
wall speed and the molecule speed are 
measured relative to the earth. But the 
molecule speed relative to the wall speed 
is the difference of their absolute speeds 


Specific heot, Btu per ib, F 
Cp 
"Cy 





w 


K ,ratio of specific heats. 











Specific heats of air at constant volume and constant pressure vary with both 
temperature and pressure. Ratio of specific heats also varies with properties 





u 
2 
ry 
Qa 
> 
Ee 
a 
< 
° 
® 
x£ 
2 
= 
re) 
® 
a 
” 


Um1 — Vw = Umin- 
When the molecule collides with the 
moving wall, it rebounds with a rela- 
Temperature, F tive speed v,,o7 that equals the relative 
1 Specific heats for hydrogen run about 14 times higher than those for air, but approach speed v,,;, but is opposite in 











1000 2000 3000 


ratio of specific heats, k, for both gases varies about same with temperature direction. During the collision, the 
molecule exerts a force on the wall. 
This force moves through a distance so 
the molecule does mechanical work on 
the moving wall. To do this work. the 
molecule gives up part of its kinetic 

Piston and cylinder are one : energy. 
of most important thermo —< We can calculate the molecule’s en- 
dynamic machines; heat added en ed ergy loss (the work done) by finding 
to gas, keeping pressure con , ¢ é Ne: a the absolute speed of the molecule after 
stant, makes gas do work on collision. The molecule leaves the 
piston while it expands from V moving wall with a relative speed of 
to V Von. But the wall itself is moving 


> 
t 
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away with an absolute speed of vy, so 
we must subtract v, from vgep to find 
the speed of the molecule relative to the 
earth, Uy. This is done graphically in 
Fig. 5F. The work done by the mole- 
cule. is then m(v.17—Vm2") / 64.34. 

Fig. 5G, H, 1 shows the conditions 
under which a molecule gives up all its 
kinetic energy to a moving wall. This 
happens when the wall moves at half 
the initial molecular speed. As the 
molecule hits the wall it comes to a 
dead stop, so that vygg = O. Note in 
Fig. 5/ that the relative speed of the 
molecule leaving the wall is vp, but 
the motion lies entirely in the receding 
wall; the molecule remains at the point 
of impact. 

Thermal-mechanical conversion. li 
you get the meaning of the story told 
in Fig. 5 you will understand the basic 
process of changing heat energy to 
mechanical energy—one of the princi- 
pal concerns of thermodynamics. Since 
internal energy is simply a form ot} 
molecular motion, we have to set up 
an arrangement where these energized 
molecules can impinge on moving walls 
and do work on a practical scale. 

Specific heats play an important part 
in giving us information on how much 
energy we may expect to convert in 
given processes. As we said before, the 
specific heat of a gas depends on how 
it is handled during the heating. We've 
already discussed the constant-volume 
specific heat cy. Instead of holding a 
gas in a closed container, we can put 
it in a cylinder plugged with a movable 
piston, Fig. 3. Now we have a choice 
of rates of volume expansion or con- 
traction that we can allow the gas to 
undergo while heating or cooling it. 

Of this infinite heating 
processes, there are only two of prac- 
tical significance (1) the constant-vol- 
ume heating we already talked about 
and (2) the constant-pressure heating. 
In the latter, we allow the gas to ex- 
pand so that its pressure stays exactly 
constant while it is heated, Fig. 3. But 
here we have the piston as a moving 
wall as in Fig. 5, so that the conhne 
gas does mechanical work at the sam 
time that its internal energy is being 
raised. Charles’ law tells us that con- 
stant volume heating raises the pres 
sure since P = CT (Power, Oct 1956, 
pp 98-99). Letting the gas expand 
against the piston makes it do mechani- 
cal work and give up some of its in- 
ternal energy. So when we heat a gas 
in a constant-pressure process we must 
supply energy not only to raise its in- 
ternal energy, but also to do work in 
expanding against a constant pressure. 
In that case c, (constant pressure spe- 
cific heat) must be larger than c,. 


choice of 


Fig. 4 shows variation of c, for car- 
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1 — Specific heats of some common 
substances, Btu per pound per F 


Btu per Ib per F 
0.492 
1.0087 
1.0048 
1.0000 
0.9975 
1.0000 
1.0065 
0.482 
0.031 
0.056 
0.092 
0.107 
0.214 


Substance 

Ice at 32 F 
Water at 32 F 
Water at 40 F 
Water at 63 F 
Water at 100 F 
Water at 160 F 
Water at 212 F 
Steam at 212 F 
Lead at 70 F 
Silver at 70 F 
Copper at 70 F 
Iron at 70 F 
Aluminum at 70 F 


bon dioxide, nitrogen and oxygen with 
temperature. The specific heats show 
a marked increase with rising temper- 
ature. For this reason we must always 
know what the 
when we make any energy calculations 

Fig. 6 shows the variation of both 
cy and c, for dry air with temperature 
at different pressure levels. At temper 
atures above 200 F, pressure has only 
At room tem 
peratures, the effect is more noticeab|: 
but even at 0 F raising the pressure to 
4000 psia increases c, by 
10%. 
effect on Cp» 
range of temperatures. 

Later on, we'll find that the 


temperature range i 


a negligible effect on c,. 


less than 
Pressure, however, has a marked 
especially at the lower 
ratio ¢ 


spec ific heats: k = Cp/ Cy will be an 
important factor in our figuring. Fig. 6 
how k 


and pressure. 


shows varies with temperature 


Since ¢, is sensitive to 
pressure, we find that & is too. Increas 
ing temperature reduces k, butt increas 
ing pressure raises k, especially at the 
lower temperatures. 

Fig. 7 shows specific heat variations 
for the light gas, hydrogen. These run 
more than 14 times the specific heats 
for the heavier gases in Fig. 4 and 6 

Mechanical work. The constant pres 
sure heating process of a gas gives us 
a clue on how to get mechanical work 
out of thermal energy. Next, we 
find a way of figuring the relation be 


must 


tween the two. 

In Fig. 8, suppose we have one lb 
of gas trapped behind the piston in the 
cylinder with a volume of V, and a 
pressure of P,. Now if we add energy 
to the gas by heating and let the gas 
expand so that P,; stays constant, the 
volume grows to V5. How much me 
chanical work has the gas done on the 
piston in moving it through — the 
length L? 

Mechanical work is measured by the 
product of a force working through 
distance. Let’s first find force 
The total force acting on the piston 


the 
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is simply the product of the pressure 
? in psf and the area of the piston A 
in sq ft so that; 
F=f 42 
The piston is moved through the dis- 
tance L by this force so that the work 
done: 
V=LxF 
substituting 
W=LXPXA 
But studying Fig. 8, we find that L x 
A is the volume swept out by the ex- 
panding gas, and 
LXA 
substituting 
W = P(V.-V;) 


This last equation shows that we need 


=Vo-V; 


only know the changes in the measur 
able properties of the gas to calculate 
the work done by one lb of gas. 
Relation of ¢, and c¢,. This last 
equation for a constant pressure process 
find the be- 
Remember for 


relation 
that 
= RT, we can-sub 


can be used to 


tween Cp and Cc, 
one lb of gas PJ 
stitute in the last equation and get: 
I R (T,-—T,) ft-lb 

R 

J 
Chis evaluates the mechanical work 
done in a 


(T.-T,) Btu 


constant-pressure heating 


process. But this process has two parts 
SO we Can write: 
Heat input work done 
gas internal energy rise 
We can figure the internal energy rise 
from the constant-volume heating proc- 
ess. 
this gas, internal energy 
E, —- E, = c,(T.-T;) 


On the other hand, the total heat in- 


So knowing the gas and the c 
the 


y ior 


rise: 


put during a constant-pressure process: 
Q=c,(T:-T;) 
Bringing these factors together in the 
basic equation: 
Q = P(V2-V,) + (E 
substituting 


¢)(T2-T;) 


E,) 


T,) 


-R(T2 
J 


Cy | T 


T;) we 


rT) 
wot 


cr 


Dividing through by 
oe (R/J) + cy 
rearranging 
Cp-c, = R/J 
Remembering that k = c 
stituting, we get relations: 
ke, —¢ = Rij 
cy = (R/J)/(k-1) 
a (R/J)k/ (Kk -1) 
The important relation to note here 
is the difference of the two specific 


(7, 


al C, and sub- 


heats equaling the gas constant over J 
which remains constant for most proc- 
Always make sure that c¢,, c, 
and & apply to the pressure and tem 


deal 


esses, 


perature 


ranges with in fu 


ture calculations. 


you 


Vext part will deal with more energy 
relations and gas processes. 
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New bottom seal arrangement for... 


Watertight sluice gate 


By T BRICHARDS, Superintendent, Sunbury Plant, 
Pennsylvania Power & Light Company 


B CONVENTIONAL SLUICE GATES have bottom wedges pro- 
truding below the invert. This requires installing a sill, 
sometimes as high as 18 in. above floor level. These sills 
are permanent hazards to personnel and prevent easy mov- 
ing of heavy apparatus or rolling stock during ordinary 
repair and maintenance operations. 

Iwo of the units at Sunbury Station have areas that are 
normally several feet below low river level. During river 
floods water must be kept out of these areas, especially if 
the pumps should fail. Sluice gates offered by Rodney Hunt 
Machine Co, Orange, Mass., have features that particularly 
suit the solution of this problem. 

These gates have a bottom closure completely flush with 
the floor, see cross sections above. This gives a tight seal 
and has no sill to trip over. These gates were originally 
designed to allow using 100% of a sluice head. The faster 
flow gives better flushing action so that silt and trash will 
not prevent closing the gate. 

In this new design the gate frame is lowered so the open- 
ing stands flush with adjacent chamber floors. There are 
no deep pockets in which wedges must descend. On con- 
ventional gates, wedges on top, bottom and sides force the 
disk tightly against the frame. The wedge at the bottom 
must extend below the clear openings; the gate must slide 
down past a vertical wall barrier standing square across 
the channel and projecting above the invert; or the bottom 
of the gate and bottom wedge must drop below the invert 
in a pocket formed in the channel floor. 

The Rodney Hunt gate has cast iron bronze-mounted con- 
struction. In the closed position heavy bronze wedges on 
top and sides hold it tight against the frame. The bottom of 
the gate disk carries a heavy strip of neoprene which flexes 
and gives a “cushion closing” seal when compressed on 
the stop bar. 

Flush positioning of the gate bottom with the invert allows 
the outflowing chamber to drain completely. This design also 
allows extra headroom and space for gate and stem travel 
in indoor and underground locations. Similar gates are used 
in hydroelectric plants, industrial and municipal water fil- 
tration stations and sewage control projects. 
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SLUICE GATE, 42 x 84 in., normally open gives emergency 
protection against flooding in Sunbury Station boiler room 
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FLUSH BOTTOM CLOSURE sluice gate installed with flat frame 
and wall thimble seats on the invert even with the floor 
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Today’s high-pressure, high- 
de- 


mand increasing power and 


output central stations 
speed for boiler-feed pumps. 


Here’s one solution: 


JUL 
= 


Hh, 


TURBINE delivers 6230 hp at 5610 rpm; 


features two steam inlets, solid rotor 


6230-hp turbine drives boiler-feed pump 


& On NovemMBer 28, the General Elec- 
tric Co’s Small Steam Turbine Dept, 
Fitchburg, Mass., shipped its No. 1 
turbine for boiler-feed-pump 
drive in a central station. This 6230- 
hp, 5610-rpm machine will drive the 
full-sized boiler-feed pump for Amer- 
ican Gas & Electric Co’s Glen Lyn 
station. 

Why it’s feasible. GE officials feel 
that turbine-driven pumps rather than 
conventional motor-driven units will 
prove practicable in many stations gen- 
erating over 150,000 kw, with steam 
pressures over 1800 psig. 
will decide the issue. 

Normally, it takes 2.5 to 3.5% of 
station output to run a motor-driven 
boiler-feed pump. Under favorable con- 
ditions, use of a turbine drive permits 
releasing this energy to salable kilo- 
watts, they say. There may also be sta- 
tion heat rate gains (about .1 to .7%). 

These advantages must be balanced 
against the need for larger boiler ca- 
pacity, additional piping, contro] valves, 


steam 


Economics 


modifications to the main steam turbine 
and condenser, etc. 

Aside from the economic evaluation, 
boiler-feed-pump turbines compared to 
motors are said to offer these advan- 
tages: (1) high-speed drive for pumps 
whose optimum speed is in the range of 
5000 to 7000 rpm (2) variable-speed 
drive (3) less space required (4) low 
electrical power requirements for start- 
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ing the station or keeping it going 
with the main turbine down (5) mini- 
mized risk of flashing pump suction 
from the deaerator. Noncondensing ex- 
tracting feed-pump turbine allows sim- 
plification of piping and foundation 
under the main turbine. 

How turbines work. Unit, above, is 
typical of noncondensing type. There 
are two steam inlets. Upper-half ad- 
mission is at 500 psi, 700 F; steam 
enters from the reheat 
ion. Lower-half admission, at 2000 psi, 
1050 F, is directly from the boiler out- 
let. This steam is used only for starting 
and low-load operation. Steam is ex- 
tracted and exhausted to station feed- 


cold connec- 


water heaters. 

Boiler is filled initially by a 
pressure motor-driven 
steam pressure in the 
100-300 psig, the turbine-driven pump 
is cut in. It operates on steam directly 
from the boiler outlet until there is 
flow in the cold reheat Starting 
can be as automatic as desired. 


low- 
When 


reaches 


pump. 
boiler 


line. 


Unit has separate nozzle plates for 
high- and low-pressure steam. Alto- 
gether there are five steam connections 
inlet, 
haust). This can vary according to 
station Flex plates and radial 


(two two extraction, one ex- 
needs. 
keys prevent distortion, unusual] stress. 

A turning gear prevents shaft from 
bowing during shutdown. Stop valves 


have stem sealing. High-pressure steam 
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last start 
ing by control-valve gland leakage and 


proper arrangement of station piping. 


chest can be kept warm for 


lurbine can be started in 25 to 30 sec. 


Casing is made of carbon. steel. 


Guarded oil piping is and the 
flexible coupling to the pump is ar- 


used 


ranged for continuous lubrication from 
the turbine oil system. 

A signal from the boiler control regu- 
lates feed-pump output by modulating 
the turbine valve position, either direct- 
ly or through the speed governor. 

Condensing units. For condensing 
units, throttle steam will be extracted 
from the reheat turbine, probably from 
the crossover to the low-pressure tur 
bine. Reducing the exhaust flow, and 
therefore the exhaust loss, of the main 
turbine for a given generator output will 
increase cycle efficiency. The greatest 
gains will be made when main turbine’s 
exhaust loss is high. 

Supercritical installations, with once- 
through boilers will need a large mo 
tor-driven pump to establish about 30% 
max flow, and pressure above critical, 
before fires are lighted. This pump may 
eliminate need for auxiliary nozzles on 
the feed-pump turbine. 

GE engineers say these turbines will 
be advantageous in supercritical plants 
because ratio of feed-pump power to 
generated power increases with boiler 
pressure, and their use will increase 
incremental net kw available. 





In the constant battle to keep 
production costs down, station 
designers seek ways to use 
less fuel. Here’s how the Phil- 
adelphia Electric Company will 


do it in its... 


] Superpressure element takes steam at 5015 psia and 1200 F, expands it to 2500 


psia and 1000 F to produce 44,000 kw 


EDDYSTONE PLANT- 


new high 


in using 


superpressures 


& To ACHIEVE a net heat rate of 8016 
Btu per kwhr, 42.6% thermal efficiency, 
Philadelphia Electric Co has projected 
a 325,000-kw unit for 1960 operation. 
It will run at 5000-psia 1200-F throttle 
with stages of reheat 
The unit will be erected in 
In addi- 
tion to applying superpressure steam 
in a giant-sized unit many other factors 
have been carefully weighed to gain 
top performance. 

Turbine. During shakedown runs the 


conditions two 


to 1050 F. 
a new plant at Eddystone, Pa. 


102 


Nested-type radial seals shorten shaft 


Governor valves and inlet piping to superpressure element 
work at full admission over complete load range of unit 


turbine will use 1150 F, but for normal 
operation the temperature will be raised 
to 1200 F. The turbine has nine ex- 
traction points but only eight are used, 
Fig. 12. Instead of the second extrac- 
tion point the cycle will use a stack-gas 
cooler for this feedheating stage. Feed- 
water temperature out of the last stage 
will be 551 F at full load and 563 F out 
of the h-p boiler-feed pump. 

At rating, the turbine takes 2,000,000 
lb steam per hr. The unit has eight 
rotating elements on two shafts, Fig. 5. 
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The h-p shaft runs at 3600 rpm, is 
driven by turbine elements called: 
superpressure, SP; very-high pressure, 
VHP;; two stages of high pressure, HP, 
and HP,. The last three elements are 
in one casing. The ]-p shaft runs at 
1800 rpm driven by a double-flow in- 
termediate-pressure element and two ]-p 
turbines in parallel exhausting to a 
common condenser, Fig. 8. At rating 
the h-p shaft produces 45% of total 
unit output. 
SP turbine. Fig. 


1 and 2 show the 
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Very-high pressure element, in center, takes exhaust from superpressure element, A 325-mw cross-compound unit has 
sends steam to first reheat. Hot steam enters element, right, exhausts at left 3600-rpm h-p and 1800-rpm I-p rotor 





This story on the Eddystone plant has been abstracted 
from the following ASME papers (annual meeting): 
HP exhaust i ie * 


cas No. 56-A-165. Engineering the Eddystone plant, 


al \ ah by J H Harlow, Philadelphia Electric Company 


- e 
No. 56-A-164. Engineering the Eddystone steam 
generator, by E M Powell, Combustion Engineering, 
Inc 
2 
; No. 56-A-156. The Eddystone superpressure unit, 


by C B Campbell, C C Franck, Sr, J C Spahr, 
Westinghouse Electric Corporation 


* 

For copies of these papers write: 
American Society of Mechanical Engineers, 
29 West 39th Street, New York 18, N. Y. 

VHP-HP turbine element has two inlet pipes, six cold re- (50c¢ per copy) 
heat pipes, four hot reheat pipes, extractions at two points 











SP element which takes in steam at tion that would be caused by running rings. These rings, alternately fitted 
5015 psia, 1200 F and exhausts it at with partial admission. with very small clearance to the turn 
2500 psia and 1000 F. Steam enters The SP turbine has a ferritic steel of the inlet pipe and the bore of the 
through four inlet lines, each with a outer casing and an austenitic steel, nozzle chamber, allow relative motion 
stop and governing valve. Each of the Type 316, inner casing. The 2500-psia of the parts in all direction. Baffles 
inlets connects to one of four nozzle exhaust fills the space between casings. between inner pipe and _ outer-casing 
chambers, gives full circumferential Fig. 1 and 2 show the steam inlets in snout shield the outer casing and tran- 
admission to the first of five impulse inner and outer casings. These austeni- sition piece from the 1200-F inlet piping 
stages. Only the first stage is velocity tic alloy pipes connect to the outer radiation. Baffles consist mostly of 
compounded. casing through transition pieces and_ spirally surfaced cylinders surrounding 

The first stage operates with com- welds. Inlet pipe prolongations extend the pipes, supplemented by orificed 
plete admission at all loads. This avoids into nozzle chambers through slip steam leakoffs from the casing end of 
blade shock loading and rotor deflec- joints, sealed by stacked-type sealing the transition pieces and terminating in 
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EDDYSTONE PLANT continued 





the VHP unit, Fig. 1, /eft, p 102. SP 
turbine exhaust steam at 1000 F flows 
outward, then inward along cylindrical 
baffle to the VHP unit. This gives ade- 
quate cooling while causing an insig- 
nificant overall loss. To prevent exces- 
sive heating of stagnant steam and 
outer casing, an outlet at the right end 
of the inner-casing space connects to 
the main exhaust lines and insures 
bathing the interior of the outer casing 
with exhaust steam. 

Fig. 1, right, p 102, shows nested- 
type radial seal used in SP turbine to 
keep the shaft down to a reasonable 
length and still get the needed number 
of throttlings for the leakoff. 

The SP rotor weighs about 3500 lb 
and will produce 44,000 kw. While rel- 
atively small for single piece construc- 
tion it requires an ingot and rough 
forging well beyond prior experience 
in working with high-temperature al- 
loys. Two rotors will be made of dif- 


6 Intermediate pressure element runs at 1800 rpm with double-flow arrangement. 
This element takes steam from second reheater at 1050 F and 25] psia pressure 


Keli 


4 gh 
mr Gy 


7 Inlet steam enters IP element through four reheat stop 8 Divided water-box condenser has 150,000 sq ft surface. 
valves ahead of four interceptor valves on turbine base Four injection coolers, top right, handle bypassed steam 


q} 





10 Six-stage h-p boiler-feed pump takes suction from i-p 
feed pump. Water may be pumped through under 1/3 load 
N 


H-p feed-pump-drive turbine uses 1110-psia 790-F steam 
to produce 3530 hp. Inlet, exhaust steam pressure varies 





ferent high-temperature alloys with ex- 
pected long life. To insure having an 
operable rotor on hand two forgings of 
more conventional turbine alloys have 
been ordered. These would give backup 
rotors with reasonable but limited oper- 
ating life. 

VHP-HP turbine, Fig. 3 and 4, takes 
steam directly from the SP element at 
the center of its casing. From the VHP 
element the steam goes to the first re- 
heater at 1133 psia and 790 F. The 
first extraction taps the cold reheat line. 
Reheated steam at 1050 F and 8% 
lower pressure enters the first section 
of the HP element where steam for the 
second extraction taps off. The first 
section of the HP element exhausts into 
the space between inner and outer cas- 
ings to enter the second section at the 
opposite end of the casing. This section 
exhausts to the second reheater at 283 
psia. 

This arrangement balances the thrust 
between elements and cools the outer 
casing. Fig. 4 shows the crowded pip- 
ing associated with this casing. 

IP turbine, Fig. 6 and 7, takes re- 
heated steam from the second stage at 
1050 F, at the center of its casing. 
Double-flow arrangement reduces the 
diameter needed for the chrome moly 
vanadium rotor. As Fig. 5 indicates, 
each section of the IP turbine feeds 
one section of the LP turbine. The lat- 
ter had to be built in two sections to 
reduce leaving losses from the last stage 
to a minimum, giving good overall per- 
formance. 

Main condenser, Fig. 8, has 150,000 
sq ft surface designed to handle 1,288.- 
000 lb steam per hr. It will maintain a 
backpressure of 1 in. Hg abs with 200,- 
000 gpm of 58-F circulating water flow- 
ing through the tubes. The condenser 
surface is divided into two tube bun- 
dles in a common casing. Entire water- 
side of the tube sheet is sprayed with 
a neoprene coating and extends inside 
the tubes for about 5 in. The lining 
prevents tube-end erosion. 

The hotwell is divided horizontally 
into two sections. The upper section 
receives condensate dripping from the 
tubes. It is divided into 20 sections 
vertically, 10 under each tube bundle. 
Condensate flows from each of the 20 
compartments into the lower hotwell 
through pipes holding salinity indica- 
tors. Lower section of the hotwell is 


] Station heat balance uses two sep- 
arate lines of feedwater heaters and 
boiler-feed pumps in parallel, few valves 
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Superpressure steam generator to produce 2,000,000 Ib steam per hr has two 
identical furnaces. Each furnace serves one of two reheaters for easy control 





>—J 


\ 








K 
3\ 
= \ 


— 
44a 


F 


+ 
HO | 
jpsia 
}830 


554 

psia 

r—+ 
WwW 667 F} 


Low leve 
5 economizer 
4th 
deoerator 


Desuperheating 
section 


| cond pump 
ey f 7 Stack¢ 
| Stack Vy 
gases 


| 
‘| 


v2 
50 ps 


ce 


6250 ps 
Drain | 2 Oe 
) ) < 5 74 + 
ycooler : * ) ; -) 
u ) ‘ High-press 
bo'ler feed 
pump 
J J J inter-press 
boiler feed rr) : boiler feed 
To air tempering pump r } ral pump 
heater “ pum drainc 


2° 








POWER * JANUARY 1957 * ENGINEERING AND MANAGEMENT SECTION 








EDDYSTONE PLANT continued 





divided into three compartments con- 
nected by an equalizing pipe with shut- 
off valves. Each section connects to the 
suction of one of three condensate 
pumps. 


When tube 


section, 


leakage contaminates any 
the condensate can be diverted 
to a bitter water tank. This water will 
be treated in demineralizers before re- 
turning to the cycle. 

attached to tube sheet 
just below the tube bundle collect con- 
densate that runs down face of the tube 


Trays each 


Four pipes draining these trays 
detect tube 


sheet. 
have salinity indicators to 
joint leakage. 

During startup or tripout, 
be diverted directly to the condenser. 
To protect this unit from high pres- 
sure and temperature the steam passes 
through four injection These 
act as desuperheaters and pressure re- 
ducers. A maximum of 700,000 Ib 
steam per hr can be handled by these 
coolers at 55 psia and 1050 F. After 
desuperheating, the steam flows through 
dump chambers that drops pressure in 


steam must 


coolers. 


nine stages through perforated pipes 
to full condenser Before en- 
tering the condenser a spray of conden- 
sate drops the steam temperature below 
175 F to protect the turbine. 

Steam generator, Fig. 11, 
identical dry-bottom furnaces, each 
fired with tangential burners in the 
four corners. Each furnace has one 
of the two reheaters that can be indi- 
vidually controlled by burner tilt. 

Superheaters and reheaters absorb 
of the total heat. Need for more 
than usual radiant heating surface leads 
to choosing radiant superheaters on 
upper furnace walls and widely spaced 
platens suspended in the upper fur- 
nace. These cool about 
1650 F before they enter finishing stage 
of the superheater. 

Feedwater enters economizer, flows 
up through tubes cooling the sidewalls 
of the convection pass. A header col- 
lects the water on each sidewall and 
directs it through piping to the entrance 
to the tube circuits covering the lower 
furnace walls. These up-and-down cir- 
cuits terminate in two headers at the 
center of the front wall. 

Water collected at this 
through piping to the convection surface 
at the top of the rear pass through 
tubing area for front 
and rear walls of the convection pass. 
Water-to-steam transition takes place 


vacuum, 


has two 
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69% 
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forming cooling 
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‘Simplified, overall plant flow 


diagram shows elaborate bypass arrangement 


needed to bring plant up from cold and to handle sudden large changes in load 


of low gas 
and reduced heat transfer. 

Two separate circuits run to this point 
for each furnace—a total of four. Each 
circuit has its own independent contro] 
system to maintain uniform metal tem- 
peratures and match water flow to 
heat absorption. Each circuit then sub- 
divides into two and goes to the radiant 
superheater forming the walls of the 
upper third of the Here it 
passes through a series of horizontal 
tube circuits up to the roof. Final su- 
perheating takes place in the platens 
in the upper front corner of the furnace 
and the convection pendant loops just 
beyond the furnace outlet. 

Control system, Fig. 13, has three 


in this zone temperature 


furnace. 
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duties: (1) Regulates steam tempera- 
ture by controlling feedwater flow and 
distribution. (2) Regulates the bypass 
system to protect the turbine and steam 
generator during starting and emer- 
gency conditions. (3) Combustion con- 
trols, interconnected with the turbine, 
regulate fuel and air flow to output 
demands and holds the proper steam 
pressure. 

The control system regulates steam 
temperature at three points in the cir- 
cuit: (1) outlet of transition section 
(2) outlet of radiant superheater (3) 
outlet of finishing superheater. This 
gives positive contro] at throttle and 
more complete control of metal tem- 
peratures in the steam generator. 
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Another advertisement in a series honoring recipients of 


Wrenmarireen) 


Complete Riley Unit “Tailored” 
Boosts Garlock Packing’s 


* Defore modernizing steam generating and 

: utility facilities at its Palmyra, N. Y. power 

| i plant Garlock Packing Co. was faced with 
lm , a multitude of growing problems due to in- 
creasing steam loads required for the manu- 

facture of its mechanical packings and to a 


poor plant heat balance. 


Because of increased production, steam de- 





mands on existing old and converted boilers 
had become excessive for proper mainten- 
ance. The high price of coal, low efficiency of 
equipment, the absence of reinjection and 








heat recovery equipment, and overload of 
both steam and electrical generating facilities 
were proving too costly. Then, in 1951 they 
decided to modernize. 


A major installation in Garlock’s Moderniza- 
tion Program was a 100,000 lb/hr. Riley 
single pass boiler fired by a Riley Traveling 





Grate Spreader Stoker and complete with 


























100,000 lb/hr. Riley Single Pass Boiler fired 

by Riley Traveling Grate Stoker (14’ x 15’); From the Award Winning Entry sub- 
425 psig., 600 F. Superheat. Designed for re- mitted to POWER editors by Howard R. 
stricted area with dust collector in rear of Spanganberg, Chief Power Engineer — 
boiler. Combustion gas flows up thru RILEY The Garlock Packing Company and Lewis 
ECONOMIZER that extends above roof level. ]. Sforzini, P.E. Consulting Engineer, 
Gas up flow continues thru first pass of RILEY Rochester, New York. 

AIR HEATER and back thru second pass to 

induced draft fan on boiler plant roof. Cinder 

reinjection from dust collectors and boiler 

hopper produces top stoker-firing efficiency. 
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POWER MODERNIZATION AWARDS featuring Riley Equipment 


To Fit Modernization Plan 
Power Plant Efficiency — 


Riley Economizer, Riley Air Heater, Rein- 
jection System and Hydraulic Ash Removal 
System. As is typical with many moderniza- 
tion programs the new unit had to be de- 
signed to fit into a restricted space in the 
existing power plant. This was accomplished 
by vertically locating heat recovery equip- 
ment and forced and induced draft fans. 


This installation provided adequate steam 

A minimum amount of maintenance is re- 
quired on RILEY HYDRAULIC GRATE 
and allowance for an increase of an addi- DRIVE seen at far end of unit. Speed of 
grate can be set at any speed from zero to 
full load. RILEY OVERTHROW FEEDERS 
Boiler efficiency, determined from flow meter feature dust tight and self lubricating feed- 
ing mechanisms. 


“for all utilities with old boilers for reserve 
tional 25,000 lbs/hr of generating capacity. 


recordings and railroad coal weights, has 
averaged better than 87%. 


It is this type of boiler designing, engineer- 
ing, and efficient and dependable operation 
that has resulted in Riley equipment 
being featured by 40% of the winners of 
POWER’S Modernization Awards in the 
past two years. 


View of Hydraulic System for removal of 
grate siftings and ash. 


¥. B Fi . 
by a consulting engineer 


could show ways of 


making surprising savings 
ii yer power casts. WORCESTER, MASSACHUSETTS 
Sales Offices: Worcester, New York, Philadelphia. Buffalo, Pittsburgh, 
Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atlanta, 


St. Louis, Kansas City, St. Paul, Houston, Denver (Englewood), 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 
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MACHINING 


Cetabungh 


another 
P.P.&E. service 
which contributes to 








HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING 


Corrugated tangents and 
creased bend fabricated 
in Pittsburgh Piping shops 
The flexibility of this type 
of piping is advantageous 
in suitable applications, 
making possible the use of 
shorter, more compact 
ines. 


The machining of components for high- 
pressure, high-temperature piping, pres- 
sure vessels, and related equipment re- 
quires special skills and specialized 
equipment. Pittsburgh Piping has the 
trained, long-experienced machine opera- 
tors and the proper equipment for this 
work. Machining is an important phase of 
our complete service in the shop fabrica- 
tion and field erection of piping systems 
for central stations, processing plants, 
and nuclear power installations. 


Drilling bolt holes in cast fitting for water service 


PRODUCTS AND SERVICES e e e OFFICES IN PRINCIPAL CITIES 
Carbon Stee! Piping Forged Piping Materials Atlante Whitehead Building 
Cast tron Fittings Headers Boston 10 High Street 
Cast Stee! Fittings Manifolds Chicago 


Peoples Gas Building 
Chrome-Moly Piping Pipe Bends Cleveland Public Square Building 


Hollywood 1828 North Alexandria Av 
caer Pong Sania Set Pog AND EQUIPMENT COMPANY 8 eter. 
Corrugated Piping Van Stoning f New York i Wacloenth teiniias 
Creased Bends Welded Assemblies 158 49th Street — Pittsburgh, Penna. Syracuse , 113 So. Salina Street 
Expansion Bends Welded Stainless Stee! Tubing Toronto 68 Yonge Street 
Flanges Welding Fittings CANADA. CANADIAN PITTSBURGH PIPING, LTD 
835 BEACH ROAD—HAMILTON, ONTARIO 
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PLANT MEN remove hot shipment of... 


Radioactive isotopes: 
Your new maintenance tool 


& PiInPoIntTING a bad water-main leak 
under a factory’s concrete floor was one 
of first uses of isotopes as a mainte- 
nance tool. Tearing up the floor in sus- 
pected places would have shut down 
production for two days. Instead, radio- 
active iodine was put into water line 
upstream. A Geiger counter soon 
showed where radiation collected be- 
neath floor. So instead of stopping pro- 
duction for two days, job was repaired 
in one day with no work stoppage. 
What are radioactive isotopes? 
They are radioactive forms of the basic 


elements we all know about—carbon, 
sodium, phosphorus, iodine and others. 
We used to believe that all atoms of 
carbon contained six protons and six 
neutrons. But research showed that a 
form of carbon could be made contain- 
ing 14 particles. Eight instead of six 
were neutrons, but it was chemically 
identical with Carbon-12. Carbon-14 
atoms were unstable and continually 
threw off pieces of themselves as they 
reverted to the stable state. 

These escaping particles comprised 
a form of radiation which can be de- 


WW 





Radioactive 


source ~~ fh RADIOACTIVE ISOTOPES continued 





Thin area 


Detect |i} \ 4 SCR. tected and measured with great accu- 
oe een racy. Thus a radioactive isotope is 
like a subminiature walkie-talkie radio. 
It constantly signals its position and 
its concentration by the radiation it 
CB : 
oy Developed film. gives off. 
A s-~- =~ Thickness standard In the past 15 years, more than a hun- 
dred kinds of isotopes, covering more 
than 50 of the 92 naturally-occurring 
elements, have been produced. Since 
Thickness of metals, defects are easy to find. Inspection is a radioactive form of an element reacts 
reliable; no dismantling, helps to keep the cost very low chemically, just as the stable form 
does, the Aot atoms of the element can 
piiiiediahs iictine be used in any chemical or physical 
a system. Their movement is_ traced 
Measuring radioactivity. through many successive reactions—in 
a the human body, in a steel melt, in an 
involved chemical process, anywhere. 
Use of this tracer technique has solved 
many tough industrial problems. 
Radioisotopes are made in two ways. 
Most are produced by subjecting target 
materials to intense neutron bombard- 
ment inside a nuclear reactor. Target 
materials are placed in sealed alu- 
? Leak detection of piping in hard to get at places can save so capsules about the size of ated 
you from tearing up expensive floors needlessly, as shown thumb. These cans are placed valine 
graphite tray and pushed into the re- 
actor core. After days, weeks or even 
months of exposure, target materials 
are withdrawn. They are then sep- 
~ — Radioactive arated and purified and either shipped 
piston rings to buyers or stored in a radioactive 
bank for future distribution. 
Alchemists dreamed of transmuting 
base metals into gold. But we trans- 
form stable forms of an element into 
its radioactive counterpart. We even 
change stable atoms of one element 
into radioactive atoms of another. For 
rn example, Carbon-14 is made of irra- 
= NLM diating nitrogen, Phosphorus-32 is 
‘ ; made by irradiating sulfur. Even gold 
can be thus made, but target material 
is platinum. That doesn’t pay off. 
Some radioisotopes, such as Iodine- 
--Lube-oil somple 131, widely used in medical research 
- and therapy, are produced by the fis- 
3 Friction and lube studies are rapid, simple and economical. sioning of uranium atoms inside the 
Oil can be sampled during operation, metal wear measured reactors fuel elements. When Ura- 
nium-235 atoms split, two atoms of any 
‘s Bebe 1 stage srerct ond of more than 30 different elements are 
pease /ustoble on formed. Most of these are very radio- 
| active for varying lengths of time. 
Shielded ~ Ai — Incidentally, each radioisotope has a 
2060. : || ttt off mat a fixed rate of decay, referred “ as its 
raged re half-life. An isotope’s half-life is the 
: time it loses half of its radioactivity, 
per varies from seconds to thousands of 
years. Useful radioactive fission prod- 
twa ucts are reclaimed from spent uraniam 
fuel elements that are removed from 
the reactor. 
eernweren 9 9 More than 100,000 shipments of ra- 
Liquid level is measured, automatically controlled and dioisotopes have gone out from Oak 
recorded. You need no technical personnel for this job Ridge in the last ten years. There are 
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over 3000 industrial, medical and re- 
search users in the U.S. — hundreds 
more in 50 foreign countries. 

Thickness gages. Isotopes have been 
put to many uses by plant engineers. 
Thickness and density gages is single 
widest use. Here a sealed sample of 
radioactive material is placed under 
a moving sheet of metal foil, paper, 
plastic film, or even sheet steel. Then 
an ion chamber-type radiation instru- 
ment is placed above the sheet. Be- 
cause radiation penetrating the sheet 
varies with sheet’s thickness, radiation 
counter accurately moving 
material’s thickness. 

If linked electronically to the roller 
controls, you can adjust the roller pres- 
sure automatically. That will control 
thickness of production sheet complete- 
ly and continuously, 24 hours a day. 
These gages are accurate to within .5 
to 2% of the material’s thickness. 

Industrial radiography is second 
largest use, Fig. 1. Variety of indus- 
trial castings, fabrications and weld- 
ments are X-rayed by the radiation 
given off from such sources as radio- 
active Cobalt-60 or Cesium-137. For 
thickness around 14 in. of steel, highly 
portable radiographic units using Co- 
balt-60 are very effective. Gamma 
radiography also has promise for the 
in-plant inspection of industrial equip- 
ment during overhaul. This includes 
motor and compressor shafts, high- 
speed turbine blades and other parts 
where cracks might lead to 
breakdowns. 

Static electricity elimination js an- 
other important use. Radiation flowing 
from a small isotopic source ionizes 
the air surrounding it. That 
static electricity buildup. Such sources 
placed near rollers, pulleys, ete where 
static electricity is a hazard, have 
proved valuable. It also helps to pre- 
vent fire. 

Leak detection. Isotopes placed in 
liquids will detect leaks in buried or 
inaccessible compressed air, water, gas, 
oil, steam piping, Fig. 2. Savings are 
many times the cost of isotopes. 

Tracing fluids through a pipeline is 
another highly effective use of radio- 
isotopes. Many oil and pipeline firms 
mark the interfaces between two pe- 
troleum products in transit with a 
small amount of a radioisotope in so- 
lution. Counter, mounted at the storage 
or switch point, instantly shows end of 
one product and beginning of next. 
You can also use this technique to 
trace or measure flow speed in piping 
systems. Petroleum firms monitor 
movement of 


measures 


costly 


prevents 


catalysts in refineries in 
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this way. They make a few catalyst 
beads radioactive, then 
passage past a certain 
refinery system. 
Luminated phosphors. Phosphor ma- 
terial 
cent 


record their 
point in the 


becomes continuously lumines- 
when bombarded by particles 
given off by an infinitesimal amount 
of radioisotope. U.S. Radium Corp 
produces a wide variety of radioiso- 
tope-bearing phosphor materials. They 
are used on aircraft instrument dials, 
for light sources in remote dark areas 
and for many illuminated markers. 
Emergency exits, process valves, fire- 
alarm boxes and other important spots 
will stand out when power fails. 

Industrial research field uses a very 
large portion of Oak Ridge’s isotopic 
output. Dozens of different radioiso- 
topes are used for hundreds of inves- 
tigations. Piston rings for automotive 
and industrial engines have been made 
radioactive, Fig. 3. After engine runs 
a few minutes, amount of radiation in 
oil is measured. That shows which lu- 
bricant causes the least wear on engine 
parts, also which alloy is most wear 
resistant. You can carry out such a 
research project in a few minutes. It 
would take days or weeks by other less 
effective methods. 

This tracer technique also finds ef- 
fiency of conditioners used for water 
and various industrial fluids. Many 
uses for measuring and tracing impuri- 
ies in plant air and water systems re- 
main to be found and applied. 

Liquid level gaging. For years in- 
dustry wanted a simple, reliable way 
to find liquid level in a closed tank. 
Small sealed radioactive 
placed on a tank’s side with radiation 
counter on opposite side, Fig. 4. Source 
and 


source is 


counter are raised and lowered 
together. Exact level is known as 
radiation detected by counter rises 
where liquid ceases to intervene. 
These examples show you plant engi- 
neers the potential value of radioiso- 
topes as a tool. So before giving up a 
tough problem, consider using them. 
Where to buy? First determine iso- 
tope best for your job, then how much 
equipment and know-how you'll need. 
If you need standard equipment, you 
may buy it commercially as a package. 
Several companies are in this business. 
For new or special use, you may need 
and 


radiation - detection instruments 


other items separately. Suppliers are 
very helpful. You can get valuable in- 
formation from the Isotopes Division 
of U.S. Atomic Energy 
Oak Ridge, Tenn. 

Who can buy? 


Commission, 


Isotopic material 
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comes from Oak Ridge National Lab- 
oratory or from a commercial source. 
In either case, basis is an AEC-ap- 
proved application submitted by user. 
This application requires information 
about kind and amount of material 
desired, who will be in charge of its 
use, what safety measures will be taken 
and how isotope will be used. 

Expensive? Cost of isotopic mate- 
rial varies depending on isotope and 
radioactivity AEC’s 
prices are based on production costs 
with the fixed 
curie as unit of charge. So cost may vary 
from $20 for 100 millicuries (one-tenth 
of a curie) for Rubidium-86, to $10,000 
100 millicuries of Antimony-125. 
Cost of preparation is usually moderate 
if such service is needed. But it may 
exceed cost of material itself. 

Safety. Degree of radiation hazard 
varies greatly with material. Materials 
that emit alpha particles or beta par- 
ticles (electrons) are easily shielded. 
These are fairly safe. But don’t inhale 
such materials. 
like 


rays. 


needed. isotope 


amount of radiation 


per 


On the other hand, iso- 
Cobalt-60 powerful 
gamma You shield them 
well to safeguard personnel. Even here. 
you can easily control hazards by fol- 
lowing AEC precautions. 


topes emit 


must 


What special skills, equipment and 
facilities do you need? Range extends 
from simple packaged static elimina- 
tor (needs no maintenance or service 
for years) to knowledge, shielding and 
remote handling equipment for hot Co- 


balt-60 or Cesium-137 You 
should be on speaking terms with tech- 
nique before using isotopes for research 


sources. 


or tracer work. You must recognize the 
safety requirements, but need almost no 
equipment other than a radiation coun- 
ter. And that is not expensive. 
Literature. Several good publications 
will give you information, both general 
and technical. Government Printing Of- 
fice will send you the 5-year and 8- 
year summaries of AEC’s isotope pro- 
grain. Five-year summary has complete 
information on isotopes produced, users 
of each and used. Eight - year 
summary has extensive bibliography. 
Atomic Industrial Forum, Inc, recently 
issued a condensed review of isotope 


how 


program’s first decade. This survey is 
titled Industrial Utilization of Radio- 
isotopes 1946-1956. 

Even a quick look at some of these 
references will suggest problems you 
can solve. Atomic energy in form of 
radioisotopes can save you maintenance 
dollars long before atomic power be- 
gins flowing through your plant’s elec- 
trical system. This i tool 


your new 
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By J STEPHEN UNGAR 


Asst Chief Performance Engineer 
Consolidated Edison Co of N. Y. 


Fog—fire-resistant, nontoxic, is new tool to... 


Find those costly boiler- 


casing, condenser leaks 


& PRESSURIZED FOG, generated from a 
commercial lubricant, 
can pinpoint efficiency-killing and cost- 
ly air leaks. 


fire-resistant 


Power-plant offenders are: 
boiler settings and casings, turbine cas- 
ings, condenser shells and connected 
piping. 

Boiler casings move continuously be- 
contraction 


Such mo- 


cause of expansion and 

from heat intensity changes. 
tion often causes leakage, through set- 
tings and casings, which may cut down 
on overall boiler performance. If leak- 
age aids combustion, that’s fortunate, 
but such select 


leakage is uncommon. 


114 


Most leakage ups the load on induced- 
draft fan or chimney and _ interferes 
with admission of air needed for good 
combustion. Further, leakage can in- 
crease fouling rate of heat transfer 
surfaces and decrease boiler’s smoke- 
less steaming capacity. Operators have 
to be constantly on the alert for casing 
leaks in order to keep boilers at peak 
performance. 

Many leak-detecting methods take 
too much labor and time. One such 
method involves use of lighted candles 
while pulling a suction on the inside 
It’s a tedious 


of the casing. process 
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which, by its very nature, discourages 
those using it. 

A less time-consuming and more ef- 
fective method smoke bombs. 
These are lit in the furnace. Closing 
the outlet damper forces smoke through 
any opening in the casing. Big dis- 
advantage is that too much smoke gen- 
erates in too brief a period. This large 
volume of smoke seeps through leakage 
areas so quickly that frequently it ob- 
scures actual leak sources. 

We wanted a method that would spot 
leaks quickly and accurately. And we 
wanted to control the spotting medium 


uses 
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GENERATOR, connected by flexible hose to sealed observation door, fills boiler 
Boiler forced-draft fan builds up slight furnace pressure 


casing with visible fog. 
































TURBINE CASING, condenser shell are subjected to fog pres 
sure of 6 to 9 in. water through hose to vacuum-breaker piping 


so it wouldn’t obscure visibility around 
the boiler casing. Further, it had to be 
fire resistant, explosion-proof, nontoxic. 

We did a lot of digging around for 
the right method and came up with one 
that involved use of an industrial fog 
applicator. With generate a 
visible fog and inject it, under pres- 
into the boiler furnace. 
surized fog seeps through casing open- 
ings, reveals them to an observer. Our 
method used on a hot boiler 
just off the line, or on one that has been 
idle for some time. 


We check boilers for 


this, we 


sure, Pres- 


can be 


air leaks as soon 
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as they come off the line. This gives the 
maintenance crew the number and loca- 
tion of leaks found, and they’re ready 
to seal them as soon as the boiler cools. 
Before boilers go back in service, we 
This 


or not we've done a good sealing job 


use fog again. tells us whether 
and gives a general appraisal of boiler 
casing tightness. 
Preparing a boiler for 
fairly simple. Boiler or stack dampers 


testing is 


are closed tight enough to permit only 
slight leakage. F-d fan is rolled 
fast enough to build furnace pressure 


up to about VY, in. 


just 


water. Fog is in- 
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jected through a furnace observation 
photo, left. It’s necessary, of 
course, to close all other observation 
doors and to seal such Jarge openings 
as the slag taps. Shortly after injec- 
tion, fog will appear from any existing 
openings in setting and casing. Observ- 
rs then mark leak sources. 

We get best results when atmosphere 
around the boiler isn’t saturated with 
fog. To control this, we generate fog 


door, 


for about 15 seconds every two or three 
minutes. Photo, p 114, shows how this 
gives us enough fog to reveal leaks 
without obscuring the source. 

We use fog to find condenser leaks, 
too. Air leakage into a condenser can 
occur through (1) low-pressure end of 
turbine casing (2) condenser shell (3) 
connected piping. It’s costly 
it hurts condenser vacuum, causes more 


because 


heat loss to cooling water, cuts turbine 
output for a given steam flow. 

Checking condenser leaks. One way 
is to flood the steam side up to tur- 
bine exhaust flange and let water flow 
through any openings in shell or con- 
nected piping. Remaining parts, sub- 
ject to leakage, are candled when tur- 
bine is in service, preferably at low 
load. But, experience shows that this 
method bypasses some leaks, even when 
they’re excessive. Fog, however, spots 
them all in a hurry. 

Technique differs slightly from that 
used for boiler-casing leaks. We inject 
fog into turbine-exhaust hood through 
a vacuum-breaker line. Gas generator 
supplies pressure of about 6 to 9 in. 
water in the turbine and condenser. 
Fog injection is intermittent—about 15 
seconds every five minutes. Then leaks 
show up and results are often surpris- 
ing. We find leaks in supposedly sound 
areas. Conversely, we are gratified to 
find that some suspected sources of 
leakage are good and tight. 

We’re well satisfied with results from 
this method. In several instances, de- 
tecting leaks in boiler casings netted 
us improved combustion which consid- 
erably cut the combustible in flyash. 
In one particular check of condenser 
cooling-water piping, we found the leak- 
age we'd suspected was impairing the 
circulating-pump capacity. 

As stated, the liquid used with the 
fog generator is a commercial lubricant. 
Resultant fog is fire resistant and non- 
explosive. As a matter of fact, it'll ex- 
tinguish an acetylene torch. 

Toxicity is low. This was perhaps 
the most important factor 
selected the liquid from those available. 
We proved beyond a doubt that, in con- 
centrated or diffused form, the fog is 


when we 


harmless to personnel. The concentra- 
tion of toxic material falls well below 
allowable limits for daily exposure. 


W5 





SAMPLES of untreated combustion de- 
posits are flinty, tough to remove 
Others, treated, were blown off with air 


116 


SOOTY, slag-blanketed tubes take heavy toll in fuel costs 


You’re using good feedwater treatment. You don’t have any 


waterside scale or corrosion problems. 


7a 


Do you treat your boiler'’s 


B® CoOMBUSTION-DEPOSIT treatment has 
come of age. Today, it’s engineered as 
soundly and scientifically as feedwater 
treatment. And it does just as effective 
a job in its area. 

Like its parent, chemical control of 
deposits was born in an atmosphere of 
quackery. In the 1800's, people threw 
table salt in coal stoves to cut soot 
deposit. It was chance discovery since 
no contro] data existed then. 

As early as 1856 the British Govern- 
ment granted patents for various smoke 
preventatives and flue cleaners. In 
1876, the U.S. Patent Office issued a 
patent for a flue-cleaning chemical. 

Ideas responsible for some of the 
early concoctions to control smoke and 
soot really came from out in left field. 
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It’s interesting to note that a number 
of the magic compounds contained car- 
bon and sulfur—two of the big villains 
in combustion-deposit formation. Sul- 
fur, in particular, is a major factor in 
slag formation and corrosion. 

Saltpeter was commonly used as an 
added stimulant. It’s a wonder some of 
the boilers stimulated to the 
point of leaving the premises, because 
a mixture of carbon, sulfur and salt- 
peter adds up to gunpowder. 


weren't 


In: addition to common salt and ex- 
plosive mixtures, such oddities as old 
rubber boots, oyster shells, tin cans, 
sugar, and even iron pyrites were 
heaved into combustion equipment. In 
the early 1920’s, many popular flue- 
cleaning formulations 


contained zine 
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% Combustibles in fiyash 
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8 15 22 2 6 2 

1 FLYASH combustibles drop sharply 
over the first six weeks of the de- 


posit treatment test. pH of ash increases 


9.0 


8.5 


Lb steam/Lb fuel 


8.0- 


Moar Apr May “June July Aug 


Months 


EVAPORATION rates during a six- 
month test show a large increase 


over a similar period without treatment 


By T T PECK, Chief Chemist 
Polyphase Chemical Service, Inc 


fireside ? 


or manganese compounds. Incidentally, 
most of the patents on _ these 
granted to people living in zinc pro- 
ducing and refining districts. 

The U.S. Bureau of Mines made a 
study of commercially available prep- 
arations, plus some 50 or 60 inorganic 
chemicals. In 1932, it published its 
survey of chemical control of soot de- 
posits. This showed that a number of 
metallic salts could cause carbon to 
burn at well below its ignition tem- 
perature. 

The bulletin gave a boost to the use 
of flue-cleaning chemicals throughout 
industry. Many proved successful in 
boilers, others didn’t fare too well. 
However, a lot of failures the 
direct result of chemical suppliers’ 


were 


were 
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combustion and_ boiler 
operation principles. 

Trial and error, nevertheless pro- 
duced valuable knowledge and experi- 
ence. For example, it was learned that 
chemical composition of deposits varied 
as widely as ¢hemical composition of 
the fuels used: Also, certain chemical 
mixtures did a better job than others 
on combustion deposits. It naturally 
followed that analysis of a deposit was 
the first step in determining what for- 
mula to use to prevent it. This was 
nothing more than a transfer of boiler- 
feedwater treatment experience. 

Having formed the basis for success 
rather than failure in control of de- 
posits, next step meant tackling the 
major problem of heavy fireside scale 
and slagging in high-pressure boilers. 
Up to this time, principal concern was 
with fireside scale and soot in small and 
medium boiler operation. At first, at- 
temped chemical control of slag was 
nothing to brag about. But, as time 
went by, experience with the idiosyn- 


ignorance of 


crasies of high-temperature, high-pres- 
sure operation paid off. Today, failure 
to gain improvement in large steam- 
generator operation is an exception. 
Setting up chemical treatment of 
combustion deposits in modern boilers 
calls for a detailed analysis of the of- 
fending deposits. And, it’s equally im- 
portant to know all about the boiler’s 
operating characteristics. Armed with 
these facts, the combustion chemist-en- 
gineer writes the prescription for a 
custom-tailored treatment. 


Assuming that treatment is under 


‘way, how can we tell whether or not 


the patient is responding favorably? 
First, and most obvious, is visual im- 
provement. Slag softens and turns por- 
ous. Fire scale tends to peel like old 
paint. Flyash volume decreases. 

Second, use chemical yardsticks. At 
periodic analysis we find lowered fly- 
ash combustibles and higher pH values 
of flyash. Latter is important from a 
corrosion standpoint. 

Finally, check performance on the 
basis of instrument readings. Evapora- 
tion readings go up, stack temperature 
readings go down. 

Of these methods, instrument read- 
ings are considered to be the best cri- 
teria of performance because they can 
be translated into dollars and cents. 
Difficulty is that boiler-plant instrumen- 
tation often isn’t complete, or instru- 
ments are unreliable due to poor main- 
tenance. Here, visual and chemical 
determination methods have to be used. 

Photo, p 116, shows value of visual 
method. Combustion - deposit samples 
are those taken from two 125,000-Ib- 
per-hr boilers. Both were bituminous 
coal, underfeed-stoker fired with steam 
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generated for both power and heating. 
Both had heavy slag deposits on refrac- 
tory walls and superheater tubes 
which had to be water lanced about 
twice a week—and other insulative de- 
posits coated the economizer tubes. 
Using one boiler as a guinea pig, a 
tailored fireside chemical treatment was 
started. After a 6-week period both 
boilers were taken off the line. The 
three samples, photo, p 116, were taken 
from same areas of each boiler to ac- 
curately determine effect of treatment. 
Samples | and 2 are slag from front 
walls. Sample 1 (untreated) 
erately fused. It took three men, using 


is mod- 


pickaxes, two days to remove the stuff 
from the refractory walls. Sample 2 
(treated) could be pulverized by crush- 
ing it manually. One man with an air 
hose cleaned the walls in about 10 min- 
utes. Slag was roughly 6 to 8 in. thick 
in both boilers. 

Sample 3 (untreated) taken from the 
superheater had the hardness and con- 
sistency of ordinary plaster. Sample 4 
is a pile of powder brushed from the 
treated superheater. This film of pow- 
der was the only deposit present. 

Sample 5 is from the untreated econ- 
omizer. It took chipping hammers to 
remove it. Sample 6 from the same 
area of treated economizer is half as 
thick as 5, but much softer, and could 
be removed with an air hose. 

Fig. 1 represents the second, or chem- 
ical, method of evaluating performance. 
This graph shows reduction in combus- 
tible content of successive samples of 
flyash taken from another boiler during 
its first six weeks of treatment. Start- 
ing with a reading of 89.1%, the com- 
bustible dropped sharply to 7.2%. The 
boiler is a 110,000-lb-per-hr unit firing 
bituminous via spreader stoker. 

Instrument readings for performance 
evaluation (specifically, steam produc- 
tion vs coal consumed) show value of 
this method, Fig. 2. Test 
125,000-Ib-per-hr boiler burning a 
premium bituminous. The fuel had a 
high ash-fusion temperature. 
showed high percentages of boron. 


unit is a 


Deposits 


Daily evaporation rate records were 
compiled for a 6-month period prior to 
treatment. Similar records, kept during 
the same months of the following year, 
showed average evaporation was upped 
from 9.05 to 9.83. With a net evapora- 
tion gain of 0.78 lb, it’s estimated that 
treated boiler saved about 7 tons of 
coal per day, or roughly 1275 tons dur- 
ing the test period. 

Small and medium boiler operations, 
large steam generators, steel making 
furnaces, oil refinery stills use chemical 
control of combustion deposits. It’s 
effective in most operations where fuel 
used results in combustion deposits. 





DIESELS & GAS ENGINES 


Chrome coat 
that shaft now 


By J M A VAN DER HORST, Vice President 
Van der Horst Corp, Olean, N. Y. 


@ Chrome plating stretches shaft life 
@ Superfinishing cuts down friction 
@ Same shaft can be rebuilt many times 


@ Bearing, not shaft, may fail 


> Most EXPENSIVE internal-combustion engine moving part 
is the crankshaft. And that’s one good reason you should 
strive to stretch its life. Most economical way known today 
is to plate with chrome. 

Chrome of 800 to 1000 Brinell is electrodeposited on 
wearing surfaces. This gives almost wear-proof life. Thick- 
ness of coating depends on shaft size and service, ranges 
from 0.006 to 0.060-in. on the radius. About 0.001 to 
0.002-in. more chrome must be added for finishing. Coating 
is then lapped to superfinish of about 5 to 10 micro inches. 

High-speed engines. Crankshafts in high-speed engines, 
over 750 rpm, wear most because of high bearing loads. 
Amount of wear depends on hardness of bearing materials. 
Lubrication failure, scoring by abrasive particles imbedded 
in bearings matrix, and fatigue of bearing material all add 
to the problem. 

Chrome-plated shaft has a better chance of surviving 
these conditions due to its inherent resistance to wear and 
abrasion. Nitriding and induction hardening are other ways 
to harden shafts. But once shafts are so treated, it’s almost 
impossible to retreat them after undersizing to repair surface 
damage. Shafts with surface damage are usually ground to 
an undersize, necessitating use of undersize bearings. By 
chrome plating worn crankshafts you can keep standard, 
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GREATER BEARING LOADS will be carried by this chrome- 
plated shaft because the wearing surfaces are superfinished 


design-size bearings in your engine. Besides, chrome-plated 
shaft is more resistant to wear and scoring than new shafts. 

Chrome, with Brinell hardness of 800 to 1000, gives a 
surface about twice as hard as an induction-hardened sur- 
face. Where a shaft has had no bearing trouble, base shaft 
removal and reconditioning on the manufacturer’s tolerance 
for wear. 

Examples: Shaft X had bearing trouble, several journals 
scored slightly. Shaft was removed from engine and dam- 
aged journals ground to 0.040-in. undersize to remove the 
scoring. But when fitting undersized bearings, operator 
found journals had to be further ground to about 0.060-in. 
undersize. Reason was that engine manufacturer had only 
standard bearing undersizes of 0.030 in., 0.060 in. and 0.090 
in., with limit oversize of 0.125 in. 

Remember, every particle of metal removed affects shaft’s 
ultimate life. In this case it was impracticable to remove 
an extra 0.020 in. Here, the 0.040 in. removed could be re- 
turned by chrome plating to design dimensions. Then, if 
chrome should wear enough later, new plating could be built 
up without reducing shaft’s metal. 

Slow-speed engines. Crankshafts turning at speeds under 
750 rpm are less likely to damage from bearing troubles. 
But, wear and scoring is still possible. Damage is usually 
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limited to a single crankpin or journal that can be reclaimed 
with chrome. Then you won’t need one undersized bearing 
in an engine having standard bearings. 

Crankshafts in engines burning heavy fuel are exposed to 
high acidity in lube oil. Chrome resists this 
Bearing load determines type of bearing materials used. So, 
in high-speed engines with high brake mean effective pres- 
sure, it’s customary to use the harder bearing materials of 
tri-metal, etc. Use hardened crankpins and journals with 
these harder materials. Reason: A soft shaft in frictional 
contact with a hard bearing material is usually damaged 
badly in case of bearing trouble. 

Chrome lends itself very well to new engine crankshafts 
because: (1) Low temperatures used in plating process 
doesn’t affect heat treatment or property of shaft. (2) 
Plating to size and superfinishing provides a running sur- 
face with a very low coefficient of friction. (3) Chrome 
resists abrasion particles carried by oil that become im- 
bedded in bearing matrix. (4) If wear tolerances are ever 
reached, you need only to replate the shaft. 

Bearing life is most important. I won’t go into seizures 
lube-oil failure from lube-oil pump. 
Sure, effects of bearing seizure are all the same to an engine 
operator. But remember, causes of seizures that take place 
when there’s plenty of lube oil pumped to bearings have 


corrosion. 


caused by engine’s 


mystified many engine operators. 

Crankshaft bearings are lubricated by two complementary 
lube-oil Primary system delivers lube oil from 
the engine’s lube-oil pump to the bearing shells. Pressures 
range from 40 to 75 psi, depending on engine’s design. 
Secondary system is inside bearings. Here, pressures may 
be several thousand psi. What should the average oil pres- 
sure be in the secondary When multiplied by 
bearing’s projected area, it should equal bearing load. 

Basically, a shaft rotating in a bearing is a simple pump 
The pressures developed by this pumping 
action are relative to: (1) shaft speed (2) oil viscosity (3) 
load on the shaft. 

Oil pressure, caused by shaft rotation, separates the ro- 
tating shaft from the bearing surface opposing it. But, 
when engine is stopped, journals and crankpins make almost 
metal-to-metal contact with their bearings. When engine 
starts, oil pressures generated in secondary lube-oil system 
must be high enough at instant shaft turns to minimize 
metal-to-metal contact. Then as shaft speed increases, oil 
pressures in secondary system increase. So startup is critical 


systems. 


system? 


(viscous drag). 


moment. 

Remember too, the oil pressures developed in this second- 
ary system keep journals and crankpins from centering 
exactly in their respective bearing bushings. What happens 
is that shaft rotates eccentric to the center lines of the bear- 
ing bushings, in direction of shaft’s rotation. So your highest 
secondary oil pressures exist in an area called the clear- 
ance wedge—between shaft and bearing surface where shaft- 
to-bearing surface clearance is the least. Rotation at this 
point is in opposite direction as point where shaft to bear- 
ing-surface clearance is greatest. 

Shaft loading determines dimensions of clearance wedge. 
As shaft loading increases, shaft is forced nearer to the 
bearing material, and oil pressure between the shaft and 
bearing increases. Under heavy loading, clearances between 
shaft and bearing become very important. If clearances are 
too large. oil pressure won’t develop because of leakage 
follow 


recommendations for bearing clearances. 


through bearing ends. Be sure to manufacturer’s 

Theoretically, there is no limit to pressure that can be 
generated within the bearing. Besides, limit 
to the load that an oil film will support. True, the shaft 
and bearing will come closer together, but will always be 


there is no 
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separated by the oil film. This theory holds true on near 
perfect bearing and shaft surfaces. 

Surface finish. In practice, true surface perfection isn’t 
easy to attain by grinding. Examining a ground shaft’s 
apparently smooth surface at high magnification reveals a 
serrated geometry. It has all the potential cutting char- 
acteristics of a saw or file, with no uniformity. This lack 
of uniformity places a limitation upon amount of pressure 
that can develop within the bearing. 

As the ground shaft is lowered under load, the oil film 
is loaded severely by the highest serrations on the shaft’s 
surface. This oil film will break through and be punctured. 
Then the tooth-like projections on the shaft gouge out the 
softer bearing material. This removal of bearing metal sup- 
plements the metal removed by shaft’s surface unevenness 
during the initial rotation on engine startup. 

Although, under these conditions, amounts of metal re- 
moved are infinitesimal, bearing metal is removed with each 
revolution under heavy shaft loading. So an engine turning 
hundreds of thousands of revolutions per day will obviously 
lose some bearing material each day. Part of the removed 
bearing metal lodges in the valleys between the high surface 
irregularities while the rest of it is carried away by lubri- 
cating oil film. 

Superfinishes. Surface perfection is more nearly attained 
by superfinishing shaft’s wearing surfaces after grinding. 
The smoother superfinished shaft will permit full loading 
of the shaft without breaking through the oil film. Your 
bearing oil pressures will then attain values that will be 
limited only by overall bearing clearances. All in all, this 
adds up to efficient, reliable engine performance. 

Cylindrical surfaces of a crankshaft are superfinished 
with an oscillating fine mesh, grit-size abrasive stone. This 
stone is loaded against the rotating shaft, photo. Abrasive 
stones, oscillating angularly to direction of shaft’s rotation, 
remove surface roughness by cutting rather than smearing 
or burnishing. By constantly reversing the abrasive’s travel 
direction, metal lodged against grain is unloaded. At the 
same time, abrasive removes another particle of metal by 
cutting action of its opposite side. 

Superfinishing is not primarily a dimension producing 
device. Final superfinishing with a fine grit stone removes 
only one or two tenths of a thousandth of stock. For a 
heavier removal of stock, use coarse grit stones. Here the 
superfinish is often called an OD hone. 

Maximum metal is removed during initial operation with 
Reason: Abrasive stones cut at right 
angles to the direction of surface scratches. Progressive 
increase in shaft and stone speeds will increase abrasive’s 
That changes the angles at which grits 
meet the surface irregularities. Increased speeds also lessen 
the abrasive’s cutting action. So eventually you have a 
high surface polish. 

As opposed to grinding speeds of about 6000 fpm, shaft 
rotates beneath the superfinishing stones very slowly. Vis- 
ually, a definite ratio is maintained between shaft rotation 
speed and number of stone oscillations. This ratio depends 
on the metal to be superfinished. Low speeds don’t produce 


the coarse stones. 


surface speeds. 


the high heats of grinding operations. Also, there is no tear 
out and breakage of sub-surface metal as is the case with 
high-speed grinding. Surface being superfinished is flooded 
with lubricant. This not only keeps surface temperatures 
lower but washes away metal and grit in the process. 

In contrast to the line contact made by the grinder while 
working, the stones used in superfinishing crankshafts con- 
trol about 25% of the diameter. This large work area con- 
forms to the surface’s concentricity—a feature that com- 
pletely eliminates the imperfections left by the dimensional 
grinding before you start superfinishing the shaft, 
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OPERATORS’ 
NOTEBOOK 
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air-operated 
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HIGH-VACUUM PUMPING SYSTEM is 


on vacuum furnace. 


Because leaks are so critical, operator is testing 


system with a leak detector. Ultimate pressure is 0.1 micron (McLeod), as all gases pass through both pumps 





How pump works 


& Topay you must know how to apply, operate and main- 
tain the many high-vacuum pumps finding their way into 
industry. A vacuum pump is a low-pressure gas compressor 
installed to handle a mass flow of gas at a predetermined 
operating pressure. Because vacuum processing cycles are 
rapid, these pumps must have a quick recovery time or the 
ability to draw the system down quickly from atmospheric 
to operating pressure. In many hookups, oil in the pump 
must be kept free of contamination. This is done by con- 
densing the vapors. 

Unit shown is a positive displacement, rotary, lobe-type, 
high-capacity booster unit backed up by a rotary cam and 
piston-type high-vacuum pump. It has a free air displace- 
ment of 1230 cfm with lobe pump running at 1800 rpm. 
Unit’s ultimate pressure is 0.1 micron (McLeod) or less. 

Lobe-type pump has close clearances so that no sealing 
liquid is needed internally when running at high-speed at 
vacuum below 15 mm of mercury. Backing or roughing 
cam-and-piston-type rotary pump has conventional liquid 
sealing. 

Backing pump roughs out the system to a set vacuum. At 
that point the lobe-type booster pump starts. From there 
to the final vacuum, all gases pass through both pumps. 

Because the booster pump has no internal liquid sealing, 
it has no liquid vapors to backstream into the system. So 
it maintains a high volumetric pumping speed over a wide 
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pressure range. And, because of its large capacity, it also 
acts as a compressor and prevents backstreaming of vapors 
from the backing pump. 

For very clean high-vacuum, you can add refinements to 
this pump. One is a cold trap at the inlet of the lobe pump. 
Another is a cold trap or refrigerated coils between the 
lobe pump and the backing pump. Time to rough out the 
system is governed by the capacity of the backing pump. 
Also, you can get more capacity by adding a separate 
backing pump. If you do, shut it down when booster pump 
starts up. 

Use extreme care when you hook up piping and insert 
gages. Reason: Smallest air leaks expand to a very large 
volume in a high vacuum, thus prevent good operation. 

Repetitive operations, in range from a few microns to 
several hundred microns, are handled efficiently by single 
stage oil-rotary vacuum pumps with refrigerated vapor traps. 
These units pump down rapidly and handle water and other 
condensible vapors at high speed. 

For coarse vacuum processes, simple single-stage oil-sealed 
rotary pumps can be used without refrigerated traps. 

Types of vacuum systems. List of vacuum-pump applica- 
tions in research and industry is almost endless. But types 
of systems usually come under one of three classifications: 
(1) fixed or permanent gases only (2) mixture of gases 
and condensable vapors (3) mainly condensable vapors. 
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PUMPING SPEED CURVE remains uniformly high through the 
broad pressure range from 500 microns to 10 microns, as shown 


100 


Today, you must eliminate or at least retard the harmful 
effects of condensable vapors to sealing oil in your vacuum 
pump because of. fast production schedules. 

First type system is a dry system. Therefore it doesn’t 
present a serious oil contamination problem. Pump with 
standard equipment is usually OK and doesn’t need oil 
changes often. But, if condensable vapors are problem, a 
controlled gas-ballasted pump will solve oil contamination. 
Term gas ballast means to introduce enough atmospheric 
air into pump during its compression stroke to prevent 
condensation of vapors inside pump. This 
manually set valve that controls the magnitude of gas bal- 
last. Thus maximum pump efficiency is assured. 

Other types of systems often present tougher problems. 
There’s no cure-all for every contaminating vapor, especially 
if vapor is miscible with the pump sealing oil. 

Complex contaminating problems are solved by (1) con- 


trolled gas ballasting (2) stripping air of oil (3) 


is done by a 


liberation 
of vapors by vacuum in air-oil separator tank (4) continu- 


ous filtration (5) reconditioning oil- and water-cooled con- 
densers or refrigerated traps. Other methods are available. 


Courtesy, Kinney Mfg Div, The New York Air Brake Co. 
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um DS & By STEVE ELONKA, Associate Editor 


How to apply 





lonizotion gage Thermocouple gage 





Process tank 





Roughing ond 
backing pump 





SIMPLE SYSTEM (primary) is used where there are no unusual 
conditions or requirements. Booster-pump suction is hooked 
directly to process tank, with stop valve in the connection 


lonization gage 
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DELUXE SYSTEM has mechanical booster unit to obtain cleanest 
vacuum. Note the liquid nitrogen cooled trap at inlet of lobe 
unit and the refrigerated trap interstage between the pumps 





{ Furnoce Pi i Furnace} 
\ _4 Alphatron gages and Argon connections *\ —_/ 
~~ Flexible connectors and withdrawal mechanmsms 


TWIN SYSTEM has two complete pump units, either of which 
can service both systems if needed. Hookup is ideal because 
you can place both pumps on one furnace to reduce cycle time 
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FASTEST SYSTEM. Mechanical booster maintains capacity 
between efficient range of low-vacuum roughing and backing 


unit and high-vacuum diffusion pump, reducing cycle time 
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A BATTERY OF UNIT HEATERS is located on a sweeping arc to give the maximum coverage without blowing directly on men 


You sure your unit heaters are where they're most needed? 
Got them hooked up right? Here's what you need to know! 


Top results from your unit heater 
depend on right hookup, location 


> ARE UNIT HEATERS in your plant hooked up right? If so, 
chances are you seldom give them much thought. But if 
traps are in the wrong place, if dirt is clogging lines you 
probably rue the day you ever bought them. In short, the 
piping connections to your unit heaters can spell the dif- 
ference between first-class and poor heater performance. 
Guiding principle in installing any unit-heater system: 
Consider the individual heaters and the overall steam or hot- 
water system in which they operate. Installation of other 
equipment—process heaters, coils, direct radiators, etc— 
could have an important effect on how you should hook 


up these unit heaters that tie into the same supply. 
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Locating unit heaters. Be sure units blow toward or along 
exposed walls, preferably striking the walls at a small angle 
so that heated air exerts a wiping effect along the wall. Care- 
fully working out correct mounting height and distance of 
throw helps get most good from unit heater’s Btu output. 

Units shouldn’t blow directly on workers. And all fre- 
quently opened doors should be blanketed with heat. Cau- 
tion: Place heaters far enough from door opening to avoid 
directing a blast of heat in faces of men who may be enter- 
ing. Where you need more than one unit, arrange them so 
they won’t blow against each other. Moving air from one 
heater should add to flow of other heaters, not fight them. 


POWER * JANUARY 1957 





Your heating system type dictates 











TWO-PIPE steam system requires a float 
vent above the unit heater; no trap 


HIGH-PRESSURE 


Float vent 























L-P OR VACUUM SYSTEM uses two float 


traps and float vent above unit heater 


Hookup tips. Drawings, above, show piping connections 
for most of the unit-heater systems you’re likely to meet. 
Here are several points that may apply to your installation: 

(1) Avoid dripping through unit if possible. When you 
must drip the main through a unit, pay special attention 
to return piping and trap size. At worst, you could run 
into a serious water-hammer problem. 

(2) Use thermostatic drip traps only on units of 100-sq-ft 
edr or less. And be sure to install a cooling leg, at least five 
feet long, between heater and trap. 

(3) Mount float vents at least as high as top of the unit 
heater. Piping to float vent should be same size as return 
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steam 
tutes bucket trap for a float-drip trap 





OVERHEAD MAIN and gravity return is 
one of the simplest unit heater hookups 
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which unit-heater hookup you use 




















system substi- 


ANOTHER HOOKUP of h-p steam system 


when supply and return are same level 














cy 
eau” 


HOT-WATER SYSTEM, using circulating- 


water pump, requires no traps, strainers 


Install] the 
close against both air and water. 
(4) Use a quick vent 


piping. a reducer at vent. Float vents should 


closing against air only—at the 
end of the steam main for venting air. 
(5) For h-p work, use a bucket instead of float-drip trap. 
Service troubles. 
bulk of 


these valves with care. Pay special attention to the flapper. 
Important: 


Defective swing-check valves cause the 


unit heater service trouble. So be sure to choose 


Use swing-joint connections on high-pressure 
steam installations where expansion and contraction of piping 
is extreme. Swing joints protect the unit from needless strain. 


Courtesy, The Trane Corporation 


123 





COMPRESSORS 


Don't kill your air 
compressor lubrica- 
tion with kindness. 


Here is... 


fi 





FULL-PRESSURE LUBRICATION for a large compressor. 





Shaft-geared oil pump 


forces lubricating oil, under pressure, through the oil filter to the main bearing 


What you should know about 


® EvER STOP TO CONSIDER what you're 
trying to accomplish by lubricating 
your compressor? Chances are—if 
you’re like most operating men—your 
compressor lube setup is a fairly rou- 
tine operation that you give little 
thought to—as long as it’s working 
right. But, what does good compressor 
lubrication really try to do? 

Briefly, air-compressor lube aims boil 
down to (1) reducing wear on working 
parts to a minimum (2) reducing fric- 
tion and, as a result, compressor power 
consumption (3) eliminating compres- 
sor carbon deposits. 

Your compressor-cylinder oil may 
be fine for meeting the first two aims. 
Yet it could fall down completely on 
the third count because of its tendency 
to carbonize. In contrast, your cylin- 
der oil may be free of carbonizing ten- 
dencies but have little Jubricating value. 

Cylinder oil, to be a good lubricant, 
must have enough body to support the 
pressures, temperatures and loading 
of the moving parts. And the secret 
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of good compressor lubrication is to 
maintain a film of oil between rubbing 
surfaces at all times. If the film is 
destroyed, lubrication goes with it. 
Thus choosing an oil with the right 
body is a must. An oil may seem to 
have the right body at atmospheric con- 
ditions but when you apply heat it be- 
comes too thin to maintain a film. 

Why is carbonization bad? Largely 
because carbon deposits interfere with 
smooth compressor -valve operation. 
What’s more, these deposits often be- 
come so hard they form an abrasive. 
Result: Excessive wear of cylinder wall. 

When carbon deposits stay under the 
discharge valves, hot discharge air 
leaks back into the compressor cylin- 
der, boosting compression temperature 
substantially. When this happens, cylin- 
der carbon deposits increase, further 
boosting leakage through valves. Snow- 
balling effect of carbon deposits causes 
temperature to climb rapidly. 

Lube oil can carbonize for a variety 
of reasons. Often, oil is a compounded 
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stock that will carbonize heavily. Cyl- 
inder oil should be a straight run min- 
eral oil, free of all compounds except 
where substantial moisture is present. 
Oil companies can recommend com- 
pounds to cope with moisture. 

Too heavy lube oils don’t atomize 
readily, remain too long on hot cylinder 
walls and bake down to sticky deposits. 
You’re likely to run into this headache 
if you choose a very high-flash-point 
oil. High flash points go hand-in-hand 
with heavy-body oils. But the average 
compressor cylinder doesn’t require 
very high flash point. 

Usual discharge temperature of a 
2-stage compressor is about 250 F. In 
a single-stage machine, it rarely ex- 
ceeds 375 F. Cylinder walls, because 
they’re water jacketed, have a much 
lower temperature. Thus, a 375-F flash 
point oil generally yields much better 
results than one of 500 F—both for 
single and 2-stage machines. 

Use of too much oil is one of the 
most common causes of faulty lubrica- 
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OPPOSED-FRAME, four-corner compressor gets full-pressure lubrication via piping 
system above. Oil is delivered through the drilled channels directly to the bearing 





For non-lubricated 
compressors... 


As the name implies, non-lubricated 
compressors are built to operate with- 
out lube oil. Manufacturers design 
these units so that rubbing surfaces 
between piston and cylinder and be- 
tween piston rod and packing, don’t 
cause excessive wear, friction. Re- 
sult: Oil-free compressed air. 

Compressor uses piston and rider 
rings of hard carbon to prevent con- 
tact between metal surfaces of piston 
and cylinder bore. 

Caution: Naturally you can’t ex- 
pect oil-free piston rings and rod- 
packing rings to last quite as long as 
lubricated parts. Also, maintenance 
costs are slightly higher for oil-free 


designs. 





your air-compressor lube system 


tion. Exact amount varies, depending 
on oil characteristics, installation con- 
ditions. It’s probably safe to say that 
75% of today’s compressors get more 
oil than necessary. Important point: 
Don’t judge the amount of compressor- 
cylinder oil you need by the amount 
your steam engines may use. Steam- 
engine lube oil is continually washed 
off cylinder walls by wet expanding 
steam. In the dry cylinder of an air 
compressor, oil adheres to walls until 
it vaporizes, passes through discharge. 

It pays to use oil liberally when your 
compressor is or until cylinder 
glazes. Then reduce quantity radically. 
Here are some figures you can use as 
a guide for average operating condi- 
tions after cylinders have become well 
glazed: 9 x 9 single stage, about 2 
drops per minute; 14 x 13 single stage, 
3 to 4 drops per minute; 26 x 18 sin- 
gle stage, 6 to 8 drops per minute. If 
you're not sure of right amount for 
' compressor remove a valve to 


If wall has 


new 


your 
examine cylinder wall. 


POWER * JANUARY 1957 * 


an oily film, quantity is OK. If sur- 
faces are dry, increase feed. If cylin- 
ders show lubrication, 
back feed. 

Judging cylinder lube oil quantity 
incorrectly can lead to major head- 
aches. Here’s what happened in on 


excessive cut 


case: Compressor was given so much 
oil it spoiled the product manufactured. 
A study showed that a 7x7 compressor 
was getting 15 drops per minute. One 
drop per minute would have sufficed. 
If you’re using a glycerine feed 
lubricator, remember, one drop from 
the glycerine feed type is equal to 
several drops from ordinary types. 
Lubricating gas compressors present 
special problems. Many gases tend to 
combine with oil, making it tough to 
maintain oil film on the mating sur- 
faces. Often, when you compress wet 
(with jacket-water temperature 
considerably lower than inlet-gas tem- 
perature) lube oil washes off the sur- 
faces by condensation on the cold cyl- 
inder walls. When this happens, you 


gas 
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should arrange to heat jacket water 
until inlet-water temperature is as high 
as inlet-gas temperature, but not above 
120 to 130 F. If cooling water tem- 
perature pushes into this range, you’ll 
need to circulate relatively large quan- 
tities. But heating water is a better 
practice than throttling outlet water to 
maintain desired outlet-water tempera- 
ture. Throttling results in sluggish cir- 
culation, cold spots on the cylinder 
where jacket water enters. 

Lubrication can be a real headache 
if you’re compressing a wet corrosive 
gas. Keeping corrosives under control 
is a tough problem even when gas is 
dry. Solving such problems call for 
the services of a qualified specialist. 

If you’re running a compressor or 
vacuum pump that handles a saturated 
mixture of slightly corrosive vapors, 
your first step is to trap out moisture 
at the suction. Also consider installing 
additional lubrication directly into the 
suction pipe at the compressor cylinder. 


Courtesy Worthington Corporation. 
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LUBRICATION FIELD NOTES: 2 





Watch for lubrication problems 


when gear reducers overheat 


Your plant may never have a hot gearbox or an incorrectly- 


marked oil level. Yet these problems often come up in a lubri- 


cation engineer's job. Here are three cases that shed light on 


common gear lubrication problems 


& FoLiowinc cLuts to find the cause 
of gear trouble is one part of my work. 
No two cases are alike; each presents 
a different challenge. Take these cases 
I had several years ago. 

Case 1: I made a lubrication survey 
at a plant rolling brass strip. There 
were eight medium-sized, two-high roll- 
ing mills, most of them with enclosed- 
spur or herringbone mill drive gears. 

I recommended reducing the number 
of lubricants used in the plant. This 
involved switching some gears to differ- 
ent oils at the next shutdown. 

The master mechanic was _ hesitant 
about changing, but he went ahead as 
advised. He met no difficulty until the 
men changed oil in No. 4 mill drive 
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By SIM JESTER, 
Gulf Oil Corporation 


gears. These gears were powered by a 
150-horsepower motor. 

Gearcase overheated. By Friday 
afternoon, the gears were practically 
“burning up.” Plant closed down over 
the weekend, so I went there Monday 
morning to find out what had happened. 

Oddly enough, gearbox temperature 
was perfectly normal. I felt all the 
bearings and everything seemed OK. 
Master mechanic said the gears didn’t 
heat up until the mill had been running 
for some time, so I came back in the 
afternoon. There was still very little 
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change. Mechanic insisted that gears 
would heat up by the week’s end. 

He had withdrawn a sample of the 
heavy lead naphthenate compounded, 
extreme-pressure gear oil I had recom- 
mended. It was normally black, so there 
was little to gain by looking at it. I 
was sure it would do a good lubricating 
job. The slight difference between the 
old and new oils could not account for 
the condition reported. Drum from 
which oil was taken was marked with 
the correct brand. 

Gearcase nameplate was stamped 
Capacity 54 gallons. The men had 
emptied an entire 55-gallon drum into 
it. Since 55-gallon drums are usually 
filled (and marked) to 53 or 54 gal- 
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lons, there wasn’t much chance of their 
putting more than that into the housing. 

A casual remark put me on the track. 
The master mechanic said, ““What’s the 
matter with your oils? The same thing 
happened last time we changed oil.” 

I knew it couldn’t happen to two 
different oils and be the fault of the 
oils alone. So I began to ask some 
questions. 

“Did the gearcase leak at all?” 

“No.” 

“Did you add makeup oil?” 

“Not that I know of.” 

“How much of a sample did you 
draw?” 

“Five gallons.” 

“What’s the oil level now?” 

“Can’t tell you. It’s still above the 
oil-level plug.” 

An arrow on a plate beside the top 
plug indicated oil level. The men 
opened the plug and drew out three 
more gallons before flow stopped. So 
housing had been filled at least eight 
gallons above indicated 
was another plug about 
lower. 


level. There 
two inches 
Evidently, level was intended 


to be between the two plugs. Oil should 


flow from the lower but not the upper 


one. I recommended installing two 
small try-cocks to simplify checking. 

The cause. By this time I had dis- 
covered the real reason for overheat- 
gearcase was too full and the 
higher oil level caused excessive churn- 
ing. Energy absorbed by churning 
turned to heat. There was no way to 
cool temperature rose. 
After several days of continuous opera- 
tion gears practically burned up. The 
same thing had happened last time 
they changed oil, but someone had 
probably corrected it without saying 
anything about it. 

The trouble actually resulted from 
a mistake made when gears were built. 
Either someone miscalculated housing 
capacity, or digits were transposed in 
stamping the nameplate. Forty-five gal- 
lons, not 54, would have given about 
the right oil level. 

Drawing off the sample reduced heat 
developed by churning. I recommended 
they maintain the level between plugs 
and ignore quantity stamped on the 
nameplate. 

Don’t assume that this bloodletting 
will correct all cases of gear overheat- 
ing. Trouble can arise for any number 
of reasons. Before we hit on the right 
solution, we explored several other pos- 
sibilities, such as overloading, heavier 
production output of the mill, misalign- 


ing: 


gears, so oil 
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ment, mechanical friction. When 
run into trouble check with your gear 
manufacturer or an experienced lubri- 
cation engineer before making any 
drastic changes. 

The right oil level is important for 
all enclosed gears. Many 
gearcase bearings had separate oil cups 
or grease fittings. Now most housings 
are designed so gear oil also lubricates 
bearings. If there is an oil pump, bear- 
ings get adequate lubrication. But 
many gears are oil-bath or splash lubri- 
cated. Too low a level may cut down 
flow to bearings. For best operation, 
determine correct level and check it 
weekly, or monthly, depending on unit’s 
size and severity of operation. 

Case 2: An upper New York State 
paper mill modernized its No. 1 paper 
machine by installing 
oil-bath lubricated, spiral-bevel gear 
sets driving sections of the machine. 
These replaced old, open wood mitre 
gears. Reducers were all of the same 
make and type, but of slightly different 
sizes. Oil level indicated in an 
L-shaped standpipe shipped separately 
and installed by removing a pipe plug 


you 


years ago, 


five enclosed, 


was 


in the housing base. An arrow pointing 
to a mark in the vertical pipe showed 
correct level. 
became 
mixed up and disassembled from their 
lower fittings. After installation, some 
arrows pointed up; some pointed down. 
No one knew just what oil level should 
be maintained. 

To find out, a list of the serial num- 
bers on each unit was sent to the manu- 


Unfortunately, standpipes 


facturer. He supplied measurements 
in terms of distance below the output- 
shaft center line. Some levels 
higher than normal, because the re- 
ducers turned comparatively slowly. 
Manufacturer also advised that the 
instructions forwarded with — gears, 
and probably subsequently misplaced, 
stated that standpipes should be in- 
stalled with all arrows pointing down. 
While standpipe arrangement is com- 
mon, I prefer having the manufacturer 
mark the right level on gear housing. 
This avoids field-assembly errors. 
Case 3: A manufacturer of rubber 
tires had a number of large herring- 
reducers driving rubber mills. 
These reducers ran pretty hot, probably 
140 to 150 F. The operators realized 
such temperatures were normal at 
times, and used a very heavy oil. While 
the machine was heavily loaded, condi- 
tions did not justify such an oil. 
In this particular case, I 
mended a somewhat lighter oil. 


were 


bone 


recom- 
I felt 
that using too heavy an oil developed 
excessive heat. Operators were sur- 
prised to find that, after they drained 
gears and refilled them 
lighter oil, housing temperature 
dropped about 20 F. 


No two situations are exactly alike. 


these with 


Lubrication engineers need a thorough 
understanding of 
coupled with experience gained in 
many different types of plants. Experi- 


principles involved, 


ence frequently helps an oil-company 
engineer put his finger on a solution 
that maintenance personnel have been 
seeking for some time. 








. a nice hand for our volunteer.” 
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ELECTRICITY 


‘ 


SCARFING CORK GASKET with a sanding wheel to obtain a smooth taper on ends 
of gasket sections. Jig, made of steel channel and wood, holds the gasket firmly 


How fo install transformer 


® ALL OPENINGS in transformer tanks, with the exception 
of ventilators, must be closed tight to prevent leakage of 
oil or gas and entrance of water. Ventilators are designed and 
located to prevent entrance of moisture. If you’ve had to 
open a transformer tank for repairs, tests or relocation, be 
sure to obtain perfect seals when reinstalling covers and 
fittings. If the gasket has been damaged, use a new gasket 
properly cemented in Always clean the surfaces 
thoroughly before applying cement. Remove all traces of 
paint, oil or other foreign substances. No cement is used 
on gaskets around no-load tap changers or switch shafts. 
Give careful attention to preparing and placing gaskets 
and to tightening bolts. 

It is always advisable to follow the manufacturer’s rec- 
ommendation when selecting gasket materials, although a 
variety of materials are satisfactory for oil-filled transform- 
ers. In the case of askarel-filled transformers, selection of 
gaskets and gasket cement is very critical. Only materials 
recommended by the manufacturer should be used. Failure 
to follow the manufacturer’s recommendations may result 
in leaks and ruin the askarel and possibly the transformer 
itself. Suggestions for handling commonly used classes of 
gaskets follow. 

CORK GASKETS. Cover gaskets on small power trans- 
formers are usually made of 14-inch thick cork. Cut cork 
gaskets the full width of clamping flange. Make angle pieces 
for sharp corners. Cut gaskets so joints will lie between 
bolt holes. Always use scarfed joints. 

After removing paint and scale from surfaces to be 
clamped, clean them with carbon tetrachloride or denatured 


place. 
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alcohol. Brush a uniform coating of gasket cement on the 
gasket seat (flange) and underside of the gasket. Allow 
cement to dry partially, but to remain tacky (air dry for 
15 to 30 minutes), before placing gasket in position. Next, 
apply cement to the top and edges of the gasket and mating 
flange surface. Allow to become tacky and then place mat- 
ing flange in contact with gasket. 

Insert bolts in holes, apply nuts and lockwashers. Clamp 
flanges together by a progressive partial tightening of the 
nuts so as to obtain a uniformly distributed pressure on the 
gasket while pulling down. Go around the bolt circle several 
times. After 12 or 24 hours, tighten the bolts again. Do 
not allow oil to come into contact with gaskets until cement 
is thoroughly dry. 

CORK NEOPRENE GASKETS. When cork-neoprene gaskets 
are used, amount of gasket compression is limited by metal 
retaining rings on flange surfaces or by flange surfaces 
themselves. In most cases a retaining groove is provided 
in one of the flange surfaces to receive the gasket. When 
it’s impractical to provide a groove in the flange, retaining 
rings are welded to flange surface. Gaskets should be about 
50% thicker than groove of retaining rings. When flanges 
are pulled up tight and metal-to-metal contact is secured, 
gaskets are compressed 25 to 40% (usually about 33%). 

Special cement made for cork neoprene should be used 
when assembling flanges with cork-neoprene gaskets. The 
same general instructions for installing cork gaskets apply, 
except that the bolts should be tightened until metal-to-metal 
contact of flanges prevents further tightening. If you have 
to make a joint in a cork-neoprene gasket, neatly scarf both 
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ATTACHING CEMENTED JOINTS in a cork-neoprene gasket. 


Finished joint must have same dimensions as the rest of gasket 


gaskets 


ends on the diagonal for a distance at least four times the 
gasket’s thickness. It’s advisable to sandpaper the cut after 
you make it to be sure both surfaces are smooth and have 
the same taper. Apply a coat of cement to both surfaces 
of the cut and allow pieces to dry separately for one hour. 
Apply a second coat to both joint surfaces when underside 
of the gasket is coated for placing in flange. Let it dry. 
Avoid making scarfed joints at bolt holes. 

BUNA-N RUBBER GASKETS. Handhole gaskets are some- 
times made of square buna-N rubber, and are retained in 
You don’t use gasket cement with buna-N gaskets 
except at scarfed joints. The surfaces that are to clamp the 
gaskets should be free from all foreign substances. You 
can use carbon tetrachloride or denatured alcohol for clean- 
ing recesses or flange surfaces. 

To make a scarf joint in buna N, scarf both ends neatly 
for a distance at least four times the gasket’s thickness. 
Sand scarfed surfaces until they are perfectly flat, then 
wipe them with a cloth dampened with alcohol. Apply an 
even coat of gasket cement (such as Minnesota Mining Com- 
pany’s 3M No. EC826). Allow to air dry for 10 to 20 min- 
utes, until the surface becomes tacky. Bring scarfed joints 
together and press firmly by hand to remove any air bubbles. 
There should be no gaps at either end of the scarf. Clamp 
the joint firmly without causing excessive distortion of the 
gasket and allow it to dry for at least four hours before 
removing the clamp. Don’t use gasket for at least 24 hours. 


grooves, 


If you are going to store spare buna-N gaskets, be sure 
to keep them in a cool, dark room. Gaskets may be dam- 
aged by temperatures higher than normal for transformers. 
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SCARFING BUNA-N GASKET with sanding wheel. Gasket is 


held in a slotted stick, making it easy to get correct taper 


INSERTING CORK-NEOPRENE GASKET in retaining ring to 


determine if finished gasket with scarfed joint fits correctly 


SCREW JOINTS. Before making screw joints, inspect both 
male and female threads closely for damage. Clean threads 
thoroughly with benzene to remove oil. Brush cement on 
the male threads only. Assemble male and female threaded 
fittings by hand to distribute cement into the female threads. 
Take fittings apart and apply another coat of cement to 
male threads. 

Reassemble, tighten properly for a joint. If 
it has been necessary to revolve a valve or pipe, uncouple 
the joint completely and remake it as described above. 

Adapted from Moloney Electric Company's Power Trans 


former Instruction Book. 


permanent 
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Electrical 


Fact File 


NO. 10 SPLICES 


I 


7 ways to splice 


wire and cable 


By NORMAN PEACH, Assistant Editor 


& Good ELECTRICAL CONNECTIONS are es- 
sential to a smooth-running plant. There 
are many ways to make splices, especially 
since bolted and compressed mechanical 
terminals and connectors are being made 
in an ever greater variety to meet all needs. 
They reduce size of the splice and time 
required to make it. Here are some meth- 
ods that electricians have been using suc- 
cessfully for several years. 


Soldered 
Rat-tail splice 
cy 


Western Union 
splice 


: Cable 
Wire nut top 


TWISTED SPLICES can be used where wire size per- 
mits using plier for small diameter bends. Except 
where wire nut is used, splice should be soldered 
after wires are twisted tight. Right size wire nuts 
are needed to be effective. Always shave insulation 
so that wire won't be nicked and later break off. 


Solid wire 
splice 


BH i 


4 
Wrapping wire “ 


Stranded 
wire 
splice 


Bll 


* 
“Wropping wire 


WRAPPED SPLICES are good for heavier wires and 
cables that are difficult to twist together. Wires 
are placed side by side and bound tight by thin, 
bare or tinned copper wire. Trick is to make sure 
solder flows into all spaces between the wires. 
Apply a noncorrosive flux before you bind them. 


- Solder 
_ Solder 


Solder 
3 “overflow 


1. Tin 
conductor 


2. Fill lug with 
soider 


3. Insert conductor 


4, Remove solder over- 
flow, clean with alcohol 


SOLDER TERMINALS are applied by tinning conduc- 
tor, then filling cup with solder. Insert conductor 
slowly so solder can penetrate between strands. 
Hold lug so solder doesn’t overflow on contact sur- 
faces. Don’t overheat insulation. Chill lug with wet 
rag to speed setting. Clean and polish terminal. 


Light compression lug 
for flexible coble 
\ 


Heovy cable 
compression lug 
N 


| 


COMPRESSION TERMINALS are made for a variety 
of types and sizes of stranded wire and cable. 
Smaller sizes are attached with a hand tool; larg- 
est use hydraulic unit. Impression forces strands 
tightly together, gives good contact if proper size 
lug is used. They're quick, clean and easy to apply. 
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POWER 


BOLTED TERMINALS can be put on almost as fast 
as compression type. You have to use a little judg- 
ment when you tighten them, but they’re valuable 
where compression tool is inconvenient, or number 
of terminals doesn’t justify investment. Bolted ter- 
minals are bulkier than solder or compression lugs. 





MECHANICAL CONNECTORS are growing in popu- 
larity for wire sizes from AWG No. 12 to 2000 
Mcm. They can be made much faster and are gen- 
erally smaller than soldered splices. They’re favored 
for aluminum; special aluminum to copper con- 
nectors are made to prevent 


electrolytic action. 





= = = _-- Solder 
‘Copper sleeve 








Solder 
sleeve 


Torch ~~? 


C.—_-~__8 


‘Sleeve . 


‘ —> 
Sleeve compressed ( ~ diein | aed 


hn 
on wire 





Compression 
sleeve 


SLEEVE CONNECTORS can be advantageous where a 


small-diameter splice is important. Compression 
sleeves, which are applied with a special tool, make 
splices strong enough for suspended cables. Solder 
sleeves should be tinned, wires inserted and solder 


fed through the slot on top until sleeve is filled. 
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Popular types of wire and cable 
for today's plant needs... 


a 


F ~ “Conductor 
‘Rubber or plastic. / 
‘ 


/ 
/ 


WIRE AND CABLE for circuits up to 600 v are used 
in conduit, metal molding, etc. Plastics are being 
used in place of rubber because they resist heat 
and moisture better and have a smaller diameter. 


Colored : 
rubber Flexible 


; ; \ conductors 
Fabric braid 


Rubber or plastic 


Conductor 
: / fonned out 
Cord filler Nuae- 


FLEXIBLE CABLE is used for portable machines, 
hoists, control stations. Fine strands of cables give 
flexibility, avoid kinking and snapping. Tough 
rubber or plastic protects wires from rough use. 


/nterlocked Colored 


nthetic 
Sy tapes 


sheath 
Conductors 


' 
Vornished 
cambric tape 


fillers 


INTERLOCKED-ARMOR CABLE for high-voltage use 
is big brother of familiar BX cable. It’s generally 
strung in wiring troughs. Steel, aluminum or bronze 
armor is now available to meet various conditions. 


Semi-conducting 


Synthetic rope 


ir 
— Conductor 
shielding tope 


Synthetic 


cror 
insulation Conducto 


Metollic 
shielding tope / 
SHIELDED CABLE can be 
directly in the earth. It’s made in several styles 
for high-voltage distribution. 


used in air, conduit o1 


Plastic jacket com- 
pounds have high resistance to oils and chemicals 
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Smart PRA ICAL IDEAS to help you speed up your 





Looking for a stack of trouble? 


You'll find plenty of defects in your 
brick chimneys at checkup time. But 
question is how to get up there for 
periodic inspections? Our stacks at 
Kodak Park are 366 ft high. I examine 
them twice a year with a 27-power 
telescope from a safe vantage point 
atop one of our buildings. 

I look for loose mortar, cracks and 
possible damage to lightning-rod lines 


and supports. Checks are usually made 
in the spring and fall. Then every 
third year a steeple jack or chimney 
specialist makes a detailed inspection, 
both outside and inside the stacks. All 
needed repairs are made at that time. 

These stacks have been landmarks 
in Rochester for half a century, and we 
want to keep them in top shape. 

C O’NEIL Rochester, N. Y. 











Use safety strap for tools when working overhead 


How many times could you have 
avoided an accident, damage to mach- 
inery or loss of time, money or patience, 
if you had used this safety strap? 
Always use some type of safety strap 
hand when working 
Also use around machinery 


for your tools 


overhead. 
loss of a from 


where accidental 
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slippery hands means trouble. Strap 
is quickly made from rawhide strip, 
metal snap clamps or nylon cord. Or 
you can use any light chain. Another 
good idea is to drill holes in tvols, 
then attach to safety cord. But the 
main thing is to prevent accidents. 


CH WILtey Penacook, N. H. 
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Discharge 
a 
ammonia 
compressor 


—/50 psi 
—> To condenser 


-- Battle 


--Separator D 








=f Ol 
--Valve A 
---Trop C 
Valve B 


You need an extra trap 


In most refrigeration plants, oil is 
blown directly into atmosphere from the 
system. Trouble is that oil comes out 
as foam because 150-psi ammonia is 
acting on oil’s surface. 

To drain oil from system in less time, 
add trap C to separator D, sketch. To 
drain oil, open valve A just long enough 
to allow foam to drain into this cham- 
ber. Then close valve A and open valve 
B. Oil drains into bucket in a solid 
stream because it’s under atmospheric 
pressure. 

Our separator D is made from an 8- 
in. diameter pipe. But size depends on 
size of system. Our trap C is made of 
4-in. diameter pipe. Another advantaze 
of this extra trap is that no ammonia 
is lost to atmosphere. If bucket under 
trap is large enough, you can leave it 
while draining since valve A is closed. 

E H Burk Port Arthur, Ontario 


Paint shows loose nuts 


A wrench is often used to check for 
loose nuts on important machine parts. 
But going over each nut with a wrench 
takes time. I solved problem by mak- 
ing visual checks, then using a wrench 
only once a year. Visual check is made 
by lining up the nuts with a colored 
paint, sketch. Then you can tell at a 
glance which nut has moved. You must 
make sure that each nut is properly 
torqued before spotting with paint. 
N Kuo-Raranan Cebu City, P. 1. 
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operation and maintenance jobs 





What would you have done? 


Our maintenance department built an unloading 
elevator. A 10-hp tower motor drove the head 
sprockets. Pit at elevator boot was for granular 
material dumped from freight cars. Unloading 
elevator worked and management 
well satisfied. 

About a year later, plant load had increased to 
a point where powerhouse diesel-engine generators 
loaded. 


Electricians 


nicely was 


were Low-voltage troubles developed. 
overcame this by putting undervolt- 
age protection on all unimportant motors so they'd 
automatically cut out and reduced the load. Un- 
loading elevator was one of these. 

Everything worked swell until some unloading 
was done on a Saturday night when only one 
40-hp diesel-engine generator was operating. 

Elevator motor wouldn’t start. When start but- 
ton was pushed, magnetic contactor in tower 
snapped closed and motor started to revolve. But 
the heavy momentary starting current would over- 
load the small generator and cause a voltage drop. 
Low-voltage relay would then drop out and shut 
down the motor. Trouble could be overcome by 
climbing to the elevator head motor in the tower 
and wedging the low-voltage relay closed. But 
electrician insisted that was an “idiot’s delight” 
solution since no one would bother to pull the 
wedge out again. To run one of the big generators 
to maintain voltage during critical starting cur- 
rent rush was out of the question. 

Electrician slept on the problem. Next day he 
wound a lower resistance coil for the undervoltage 
protection unit. He included an electric lamp in 
series for extra resistance to control current to 
undervoltage relay. This solved problem for cold 
resistance. While lamp heats very quickly, it does 
take time to do so. Low-resistance circuit at mo- 
ment of closure permitted enough current flow to 
keep contacts closed while motor was speeding up 
and voltage dip was recovering. 

Motor now could be switched the line, 
as usual, without any kickout. Lamp was placed 
in a box near the pit. Then unloading crew could 
be sure that the elevator motor was running by 
just noticing if lamp was burning. That stopped 
the occasional plugging of the elevator boot around 
that plant. What would you have done? 

G G PEARCE Albuquerque, N. M. 
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Do you know... 


How to 
ay it up wet? How to make an internal 
inspection? Do you know the three 
basic types of safety valves? These 
and many other examination questions 
are answered in Plant Operators’ Man- 
ual, McGraw-Hill Book Co. Now, over 


how to lay up a boiler dry? 
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1500 illustrations show you everything 
clearly. This book is a collection of ar- 
ticles that appeared in Power during 
the past nine years. They have been 
selected to answer the many questions 
that you boys write us about. They also 
help you prepare for license exams. 
References given tell you where to write 
for any added info you may need. 
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STEVE ELONKA, Associate Editor 
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$15 repair saved 
us a $450 pump 


Our small triplex plunger-type boiler- 
feed pump is over 15 years old and 
spare parts can’t be bought. It’s such 
a good pump that I prefer it over newer 
ones. Six years ago, plungers were 
worn badly, sketch, so we had to turn 
1/16-in. off the Last year, 
plungers were again scored and worn 
badly. Since there wasn’t enough left to 
machine off, | bought three 24%-in. di- 
0.083- 


diameter. 


stainless-steel sleeves of 
in. wall thickness. 

For shrink fit, we turned plungers 
down about 0.002-in. larger than inside 
diameter of sleeves. 


ameter 


Sleeves were then 
heated to a cherry red and shrunk over 
plungers. Next operation was to grind 
diameter down for a perfect fit and 
trueness. I’m sure we can keep this 
old pump working for many years to 
come by making these plunger repairs 
when they are needed. 

When pump was new it had hard- 
rubber valves. Valves didn’t wear very 
well against 240-F hot-water service. 
Micarta 
pump stock. 
Now these valves last about five years. 

There are various ways to build up 
worn shafts and plungers. But I’ve 
found that shrinking on a new sleeve 
of superior metal is usually less costly. 
It also does a better job. Then to re- 
move, you can always split sleeve. 

R Boettincer Englewood, N. Y. 


Turn page for more Practical Ideas > 


| made a set of valves from 
(thermo-setting plastic) 
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More PRACTICAL IDEAS 


Begins on page 132 





Out 


Here's your tric 


When our dredge first started digging 
the channel in Lake Maracaibo, sand 
would accumulate in corners of water 
ends of our main and auxiliary con- 
densers, sketch. Sand would build up 
until it blocked and plugged 75% of 
the tubes. We had to shut down, open 
inspection plates and shovel out the 
sand. That wasn’t very much fun at 
engine-room temperatures of 100 F. 


k of the month 


One of our engineers suggested put- 
ting a 10-in. gate valve on a lower 
inspection plate. Then could re- 
verse flow by gravity. This trick worked 
so well that we have not had to open 
the condenser since. Now, to clean 
the condensers after each dredge load, 
we have only to reverse the flow for 
a minute or two, second illustration. 

J A Bersen SS Sand Captain 


we 





Insulation 


Keeper 























Vessel - 


Plate, '/4-in. thick 
Split 





Screwed to flange 


This keeper keeps you cool, saves maintenance $$ 


We often have to break a flanged con- 
nection at a hot-insulated vessel. Be- 
fore, we had to remove the insulating 
blanket from the vessel flange to get 
to the rear stud nuts. Since installing 
the split keeper plate, sketch, we don’t 
have to remove insulation. That’s be- 
cause this split keeper prevents the 


nuts from turning under the insulation. 

Job is now done quicker and we don’t 
have to allow vessel to cool since me- 
chanic doesn’t have to work in a con- 
fined area between flange and vessel. 
Keeper of this kind has many uses 
around plants. It’s like another hand. 


T R Hare Berkeley, Calif. 
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Need h-p tube plug? 


We had to plug a leaky tube in our 
high-pressure closed heater. With 1200 
psi and heater cut out of service and 
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cooled every night, method of plugging 
gave us a problem. After discussing 
various methods, I decided on a solid 
steel plug, sketch. 

Grooves on plug act as labyrinth 
seal. To assure a tight fit, plug was 
machined with a slight taper of 0.004- 
in. per in. of length. Small end was 
0.00l-in. under actual tube diameter. 
Leading edge of each section is cham- 
fered to prevent gouging the tube. 
White lead was used generously to lu- 
bricate the plug while driving home. 

O Hoxscu Lansing, lowa 
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Condensate inlet 


Free board, 3-in. 





Liquid surface 








T 


90°V-Notch weir 








/ 4 in. minimum 


Condensate outlet 


Here's a better 
oil remover 


In Power, Sept 1956, p 122, T Mullin 
tells how he removed oil from conden- 
sate in a hot well with newspapers. 
Editor suggests use of sponges in an 
observation tank as a better scheme. 

Observation tank is widely used and 
has proved successful. But you have 
to remove the sponges when they be- 
come saturated and lose their ability 
to absorb oil. Then you have to empty 
the tank, which isn’t always practical. 
If you have sufficient space, use a set- 
tling basin or a flume to separate the 
oil from the water. 

My sketch shows details for such a 
separator. Condensate returns are 
piped to one end of unit. A 90-deg V- 
notch weir at the other end allows oil 
floating on water’s surface to overflow 
into a disposal system. Bottom of con- 
densate outlet pipe should be at least 
1%4-in. above separator’s bottom. That 
prevents sediment, rust and other for- 
eign matter that settles on bottom from 
being carried into the condensate 
stream. 

Outlet pipe should be as low as pos- 
sible to prevent turbulence near the 
liquid’s surface. This gives you a bet- 
ter separating effect. Free board of 3-in. 
is recommended to care for liquid-level 
variations. To prevent fluid turbulence, 
have as great a surface area as space 
conditions permit. High ratio of length 
to width is best. Then you have reason- 
able time for oil-water separation. 


H B Wayne’ Woodhaven, N. Y. 


Did you know... 


that you must ventilate in pits or other 
low spots where flammable liquids 
might collect? Ventilation cuts down 
the danger of flash fires or explosions. 

Turn page for more Practical Ideas ® 
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ALLIS-CHALMERS 


ON THE JOB 


Reporter finds solution 
to wide range of 


water problems 


@Raw water is seldom suitable to meet specific requirements of the 
job. It usually needs some type of conditioning — best determined by a 
specialist. Here are typical examples of Allis-Chalmers water condition- 
ing experience, equipment and chemicals in use. 


Saved $22,000 First Year 


Kansas—A chemical company plagued 
by high steam costs. Their boiler make- 
up water contained a high solids concen- 
tration, requiring a high blowdown rate. 


After careful analysis of their prob- 
lems, an Allis-Chalmers water condi- 
tioning engineer recommended Allis- 
Chalmers Anti-Foam. Use of this chem- 
ical resulted in increasing the solids 
concentration of the boiler water with- 
out carry-over. This, in turn, reduced 
the percentage of blowdown required. 


Using A-C Anti-Foam, the company 
conservatively estimated first year sav- 
ings of $22,000 in heat, water and 
chemicals. 


* 


Replacement of Condensate 
Return Lines Reduced to 
Practically Zero 


Wisconsin—Here in one of the largest 
malt producing mills, several million 
pounds of steam are used daily for 
drying malt. 


A special crew used to work all day 
every day doing nothing but replacing 
corroded condensate return lines. This, 
of course, was extremely costly. 


Seven years ago, Allis-Chalmers wa- 
ter conditioning engineers were called 
in. Use of Allis-Chalmers No. 160 return 
line corrosion inhibitor was suggested. 


Piping failures were reduced to the 
point where they only occur occasion- 
ally, and the maintenance crew has 
been assigned to other duties. 


ALLIS-CHALMERS 


CHEMICALS, EQUIPMENT, SERVICE ¢ 


WATER CONDITIONING ¢@ 
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The Customer Is 


Always Right... Well, 
Most of the Time 


East Coast — This plant had been us- 
ing internal treatment of its boiler 
water. Chemical costs seemed excessive 
to management. After analyzing their 
own situation, they requested bids on 
a deionizer for treating makeup. 

Instead of merely submitting a bid on 
the equipment specified, Allis-Chalmers 
engineers analyzed the water and the 
plant problem. This analysis showed 
that plant needs were such that a de- 
ionizer wasn’t needed. 

All that was needed was a de-alkalizer. 
Result: a savings of thousands of dollars. 


The Case of the Dirty 
Dishes ...or Don't Blame 
the Poor Dishwasher 


Midwest — A harried plant cafeteria 
manager placed a frantic call to Allis- 
Chalmers water conditioning experts. 
Something was wrong. Glasses were 
spotty and plates had to be individually 
wiped off before they could be used. 
The grumbles were growing in the din- 
ing room...costs rising in the kitchen. 
His brand new $30,000 dishwasher 
wasn't getting the dishes clean, and the 
supplier of the dishwashing machine 
said the trouble was caused by the water. 

The only trouble with that theory 
was that he had just installed a water 
softener the year before. The Allis- 
Chalmers water conditioning engineer 
examined the dishes coming out of the 
water and then asked to see the water 


softener. The problem was obviously 
hard water. The unit seemed to be in 
good working order and the tag indi- 
cated the softener had been recharged 
the previous day. 

The maintenance man was called 
and asked to recharge the softener while 
an A-C engineer stood by. He went 
through all the steps—all but one, that 
is. He failed to close the bypass valve 
above the softener and practically none 
of the water went through the softener. 
It was then learned the operator was 
new and had not been properly trained. 

Needless to say, the maintenance 
man is now an expert at operating the 
system, and everyone is pleased with 
the sparkling dishes. 

Moral: A-C engineer’s service covers 
the water front. 


Expert Saves Steam for 
Drop Forge User 


North Central — An Allis-Chalmers 
water conditioning engineer was called 
in by a manufacturer to supply water 
conditioning for makeup water. In check- 
ing the plant, here’s nn te he found: 


A large number of steam-operated 
drop forges are used by this company. 
The steam picked up oil from the pis- 
tons of the forge and was too contami- 
nated for further use. It was dumped 
to waste. 

He recommended installation of con- 
densate oil removal filters. This was 
done and today practically all condens- 
ate is jeseusod Makeup and water 
conditioning requirements are greatly 
reduced. 

Problems Solved 
For an answer to your industrial water 
problem, call the A-C office nearest you 
or write Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin 


A-5237 


FOR OVER 25 YEARS 





More PRACTICAL IDEAS 


. Briven cam 


Pivoted ca. \ 


Begins on page 132 





Now, this alarm tells operator if screen stops 


Traveling screen at the intake of our 
raw-water pumping station was driven 
through a shear pin. But pin often 
broke when the screen was jammed by 
ice, or by sticks that got through the 
trash racks. Operator, busy inside 
plant, wouldn’t always know that the 
screen had stopped until the low-water 
alarm bell sounded in the pump’s suc- 
tion pit. To warn of stoppage, we :n- 
stalled device shown in the photo. 
We mounted a mercoid switch on the 
pivoted arm. Arm is held by a spring 
against face of the driven cam on the 
screen driving shaft. Source of 110-v 
power is connected through the switch 
to a lamp at the operator’s desk in the 


station. Each revolution of the semi- 
elliptical-shaped cam caused the arm 
to oscillate, tilting the mercoid switch 
back and forth. That makes and breaks 
the electrical circuit, causing lamp to 
flash on and off. 

Previously, when pin sheared, driving 
cam kept rotating. But cam stopped, 
leaving the arm stationary and the 
switch in either on or off position. This 
caused the lamp to burn continuously, 
or not at all, instead of flashing. Flash- 
ing now attracts attention of operator, 
who can go out and replace the shear- 
pin before the screen becomes clogged. 
This hookup has proved very reliable. 

N PittIncEeR Asheville, N. C. 
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Need a third hand? 


Do you like to make handy labor-saving 
gadgets? If so, sketch shows a good 
bench clamp that holds work while 
welding, brazing, tempering, etc. It’s 
easy to operate, can be raised and low- 
ered or swung around. The gadget is 
one of the handiest tools I’ve ever used. 

You don’t have to make it as fancy 
as the one in my sketch. The main 
feature is to have it made so the spring 
pushes the jaws down on any light 
object you want held. You can make 
it as large or small as needed. Feature 
of adjusting height by tightening col- 
lar in right spot on shaft is also price- 
less. And of course the fact that you 
can turn this clamp in any direction is 
a big help. Because mine is usually 
used in connection with heat of some 
kind, I have firebricks built in back 
as shown. This saves time of putting 
up asbestos or firebrick each time clamp 
is used. Every repair shop needs one. 

CH Witey Penacook, N. H. 


PLANT OPERATION AND MAINTENANCE SECTION * 


Here's to safe grinding 


In Power, Sept 1956, p 121, R J An- 
derson says that plastic shield is su- 
perior to goggles for grinding-wheel 
use. Here’s a snapshot of our grinding 
wheels, protected with sheets of lucite. 
Shields are hinged at top to permit 
swinging up and down. Or we can 
adjust them to any angle to suit our 
work. Point is, they are always there 
and are used because they don’t have 
to be pulled over the head as do goggles. 
J W Brake New York, N. Y. 


| don't agree, 
use safety glasses 


One Power reader places a swivel sign 
over a grinder switch, instructing users 
to wear goggles. Another uses plastic 
shield. These are good, but neither of 
them works all the time, which is the 
intent of safety devices. 

We tried both those two ideas in our 
plants. First we placed goggles over 
the switch so the user had to pick them 
up in his hand before he could reach 
the starting button. But they still for- 
got at times. 

Eye protection that works 100% of 
time is to provide workers with safety 
glasses, prescription ground, if neces- 
sary. These are worn at all times while 
on company property. Our safety de- 
partment has a perfect record in eye 
injuries since use of safety glasses were 
enforced. They’re your best bet. 

S KRoNneE Canby, Minn. 





My biggest 
boner 


Please turn to 
page 194 
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boiler water 





levels Now 





easier to see... 





easier to read 





Whatever the boiler pressure, high or low, YARWAY 
Remote Indicators give accurate, instant, eye level 
boiler water level readings at any convenient plant 
location. 

Boiler Code Case No. 1155* says in part, “... 
two independent remote level indicators of the com- 
pensated manometric type may be used instead of 
one of two required gage glasses for boiler drum 
water level indication in the case of power boilers 
with all drum safety valves set at or above 900 
De 

YARWAY Remote Liquid Level Indicators fill the 
bill—and feature a ‘“‘wide vision” face that makes 
reading easier from any angle. 

Accurate—because indicator is actuated by the 
boiler water itself—by the pressure differential be- 
tween a constant head and the varying head of 
water in the boiler drum. 

Also use YARWAY Remote Indicators on heaters 
of various types. 

For full description, write for YARWAY Bulletin 
WG-1824. 


*Write for free reprint of case description. 
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Yarway Remote Hi-Lo 
Alarm Signals—lights or 
horns—can be used with 
Yarway Remote Liquid 
Level Indicator and 
placed at any location 


in the plont. YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


YARWAY REMOTE LIQUID LEVEL INDICATORS 
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Have a PLANT PROBLEM? Tap the 


The problem 


What's the best way 
to figure steam savings? 


Our plant includes a medium-size boiler that sup- 
plies process and heating steam. In our monthly 
report we make a distinction between steam gen- 
erated in the boiler and steam distributed to the 
plant. Steam distributed amounts to about 82% of 
the steam generated—the difference being used for 
boiler-room auxiliaries. 

By making improvements we expect to save a cer- 
tain amount of steam and we want to use a logical 
basis for computing this savings. Savings will be 
expressed in dollars per 1000 pounds of steam. 
We'd like to know whether it should be calculated 
on the basis of steam generated or steam distributed. 
This is important because the figure would be dif- 
ferent for each method of calculation. And since the 
savings justify the investment, figuring it one way 
or another might mean the difference between ap- 
proval and rejection.—AWP, October Power 


The solutions —p 4 
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Boiler 





control etc — 


Basic problem is defining unit costs 


If figured correctly, unit costs for steam generated and steam 
distributed should be the same, sketch above. 

Steam to auxiliaries becomes a part of the calculated cost 
of generating steam. Thus the unit costs are the same. The 
dollar figures, sketch, can be interchanged with steam quan- 
tities. Example: For 1220 lb steam per hr generated, 1000 
lb per hr will be distributed to operations and 220 lb per hr 
will go to the auxiliaries. 

I wouldn’t calculate savings on a total unit cost. Unless 
a reduction in manpower requirements results, or unless high 
makeup is a problem, justification of charges for cost re- 
duction would probably be based on fuel savings alone. 
This can easily be picked out of unit cost. 

B L Pope, Chattanooga. Tenn. 


Don't use cost per 1000-Ilb steam, 
figure on basis of total steam 


Assuming that AWP generates ten million pounds of steam 
in a month at a cost of $10,000, his generated steam cost is: 
$10,000 ~ 10,000,000 = $1 per 1000 lb steam. 

If he reduces his steam consumption by 10%, he would 
have to reduce his operating costs 10% before he showed any 

savings on a per-1000-lb basis: 
$9000 = 9,000,000 = $1 per 1000 lb steam. 

He has reduced his operating expenses by $1000 per 
month. Yet, using his proposed method, he has actually 
shown no savings. 

AWP should talk in terms of reduction of pounds of steam 
generated and reduction in dollars of operating costs. Sav- 
ings should then he figured on the basis of total steam 
generated and not on steam distributed. 

L P Zicart, Rochester, N. Y. 


Generated cost is best index 


AWP should use the generated cost of steam to figure sav- 
ings. Fuel, largest item on the cost sheet, must be bought 
for total steam generated. This is true for other items too. 


CD Morcean, Elkland, Pa. 
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know-how of over 45,000 Power readers 





Use initial efficiency as base 


When figuring savings, use the initial efficiency as the base, 
in this case 82%. If savings noted increase this figure to 
87%, percentage of saving is: 

(87% — 82%) /82% = 6.1% 

If the present steam cost is one dollar per 1000 Ib, the 
new cost will be $0.939 per 1000 lb. From this figure AW P 
can easily calculate total savings in dollars. 

He can use the same procedure in finding out savings due 
to changes in fuel or in steam-generating efficiency. Take the 
initial cost as 100%. New cost is the ratio of the old cost 
to the new steam-generating efficiency. 


H G Merssner, P.E., Mt. Vernon, N.Y. 


Show both gross and net generation 


Best way to present boiler-plant costs is to show both gross 
and net generation. Difference is the quantity of products 
used in the boiler room to generate the steam. Cost may 
be expressed in dollars per 1000 Ib steam or dollars per 
million Btu. 

Any gain in operating efficiency will narrow the difference 
between the gross and the net figures. 


B M Keck, Austin, Minn. 


Here's how I'd do it 


Figuring savings based on cost per 1000 lb steam isn’t right, 
regardless of whether it’s steam generated or steam dis- 
tributed. Either method can produce wrong conclusions. 

If improvements were made to some steam process, using 
equipment that would reduce steam consumption 50%, 
there would be a fuel saving. But, because of the fixed cost 
in generating steam-—labor, maintenance and auxiliaries 
the reduced steam generation would probably result in 
higher cost per 1000 lb steam. 

In contrast, allowing large steam leaks in the distribution 
system and steam using equipment, would probably result 
in a reduced cost per 1000 Ib steam because fixed costs 
labor, maintenance, auxiliaries 
large quantity of steam. 

Savings should be figured directly in dollars, taking into 
account cost of fuel saved, savings in auxiliary steam, elec- 
tricity and labor. The cost should then be weighed against 
the amount saved. 

A more useful guide than cost per 1000 lb steam, would 
be an analysis of total boiler-plant labor costs, total annual 
fuel costs, total steam generated, boiler efficiencies during 
business and nonbusiness hours, net boiler efficiency and 
measurement of steam used by auxiliaries in different parts 


would be distributed over a 


HOWARD KALLEN, Associate Editor 


of the plant. Such data would permit an accurate analysis 
of operation and would show up the areas where the most 
practical and major savings could be made. 

S S Guzzarp1, Consulting Engineer, Philadelphia, Pa. 


Only variable is actual fuel cost 


When figuring savings due to plant improvements, AWP 
should be fully realistic about them. In an industrial boiler 
plant, charges for labor, power, maintenance, supplies and 
such fixed charges as depreciation, change only slightly 
with changes in boiler load. Since these costs are relatively 
fixed and account for more than half of the cost of steam 
generation, the only real variable is fuel cost. 

Although the cost per 1000 lb steam distributed is OK 
for accounting purposes, savings claimed would be difficult 
to prove later. In using fuel cost only, a longer period will 
be needed to pay for the improvements. 


F M Leaner, Bristol, Pa. 


Cost varies from plant to plant 


Cost of steam produced per 1000 lb differs from plant to 
plant, depending on a variety of factors. Size of plant, age 
of equipment, efficiency of operating force, automatic con- 
trols, auxiliaries, metering equipment, labor, fuel costs, all 
affect final cost per 1000 Ib steam. 

We use two steam flowmeters. One for steam delivered 
to the plant and one for steam used in the boiler plant. All 
steam generated by the boilers is recorded by these meters. 

Evaporation of water used per lb of coal is shown on our 
cost sheet. AWP should deduct water losses due to main 
blowdown and continuous blowdown, from total water used 
per month. 

Our steam cost runs from $0.75 to $0.80 per 1000 lb steam. 

A Betton, Montreal, Canada 


Use incremental costs 


Since operating expense is related to fuel burned, I recom- 
mend costs be figured on the basis of total steam generated, 
regardless of steam’s ultimate use. Any improvement lead- 
ing to steam savings influences fuel consumption. If these 
changes reduce steam use in the plant, in the boiler room, 
or in both locations, the end result influences fuel cost— 
a direct operating expense. 

AWP should use the incremental cost method to estimate 
savings. Lowest unit steam cost (dollars per 1000 lb steam) 
doesn’t necessarily mean that AWP is getting top savings 
from his proposed improvements. True cost is the sum of 
fixed charges and operating expense. Fixed charges depend 
on capital. investment, period of amortization and 
rate. Operating expense consists of fuel, labor and 
nance, throughout the operating period. 


H B Wayne. Woodhaven, N.Y. 


interest 
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Turn page for info on using economizers ® 
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The problem 











Ww ; 
Can we use one economizer 
with five boilers? 


Some time ago we installed two 70,000-lb-per-hr 600- 
psig boilers set for spreader-stoker firing. We ran 
them along with five old 115-psig units. 600-psig 
steam was used to drive a turbine-generator that 
exhausted into the 115-psig line. A parallel reduc- 
ing valve balanced the load. 

Now we are about to replace the five old boilers 
with five 40,000-lb-per-hr 600-psig units. Available 
space is limited. If we could use one economizer to 
serve all five boilers, space could be cut down sub- 
stantially. Also, we want to keep flue-gas tempera- 
ture above the dew point.—EEC, October Power 


The solutions —_—_ 
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Here's how EEC can use one 
economizer in multi-boiler plant 


EEC can install one economizer for the five boilers by pro- 
viding one or more gas bypasses to keep flue-gas tempera- 
ture above the dew point, in case one or more of the boilers 
are shutdown. 

For best performance, thermocouples should be installed 
and located at end of the economizer and before each bypass. 
These can transmit temperature signals to the control room 
and also operate power dampers, sketch above. 


J Boresta, West Englewood, N. J. 


Five old boilers should be replaced 
with three larger units 


Assuming EEC’s two 70,000-lb-per-hr units are modern and 
in good condition, or could be economically modernized, 
here’s what I’d recommend: 

Replace the five old 40,000-lb-per-hr boilers with three 
new 70,000-lb-per-hr, 600-psig units of the same make and 
kind as the two you installed sometime ago. This arrange- 
ment will give you 10,000 Ib per hr more capacity than you 
now have. And a total of five 70,000-Ib-per-hr boilers of 
the same make would mean a much smaller inventory of 

(Continued on page 142) 
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Advantages of 
the Lijungstrom Air Preheater 


Size for size, recovers more heat than 
any other type. 


Eliminates cold spots . . . keeps corrosion 
to minimum. 


Easier, faster to clean and maintain. 


Requires far less supporting steel and is 
quickly erected. 











10... air preheater installations 
are Ljungstrom™® maximum seat recovery is one important rea- 


son. As a general rule, a height of one inch of the heating surface used in a Ljungstrom Air Pre- 


heater will recover about as much heat as one foot of length of the standard surface of conventional 


type air preheaters. For the interesting full story, send for a free copy of our 38-page manual. 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N.Y. 


POWER * JANUARY 1957 
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spare parts. Also, a like pattern of operation would be suit- 
able for all units. 

Three 70,000-lb-per-hr boilers would not require as much 
space as would five 40,000-lb-per-hr units. The 70,000-Ib- 
per-hr boilers could carry full load on any four units with 
125% load. You could then do work on any one boiler that 
may need repair or maintenance. 

Another possibility; Two 100,000-lb-per-hr units. The 
two existing 70,000-lb-per-hr boilers could eventually be 
replaced with one more identical 100,000-lb-per-hr unit. 
Carrying 350,000 lb per hr with the three units would rep- 
resent operation at 115% load. 

Most steam generators can be operated at 200% load for 
several hours if necessary. Caution to EEC: Don’t attempt 
running the plant at greater than 100% load without water 
conditioning and close contro] of all operaions. 


C G Howarter, Canton, Ill. 


EEC can use one economizer but 
he'll sacrifice flexible operation 


One economizer may be used if it has sufficient absorbing 
area to lower the flue gas temperature to the desired level. 

EEC is concerned about space. What about height? Most 
modern plants have economizers higher than boilers. If he 
installs only one economizer he'll be forced to use bypass 
flues for boilers. These would be needed when economizer 
is down for repair or routine maintenance. 

The problem really boils down to flexibility of operation. 
For instance, EEC could use one boiler if it were large 
enough. But he wants a multi-boiler installation to give him 
flexibility. 

Expected load is 340,000 lb per hr. Assuming 4 Btu per 
sq ft of economizer heating surface and a 200-F tem- 
perature difference between gas and feedwater; 

4 Btu per sq ft x 200 F = 800 Btu per sq ft, total 
Required heating area, using one economizer and assuming 
a 10 F increase, is: 

340,000 lb per hr x 10 F/800 = 4250 sq ft. 

Thus, space required for economizer heating surface would 
be proportional to the feedwater temperature increase EEC 
expects to get. He should check plant heat balance. 

L Harrop, Toronto, Canada 


One economizer can be used 
but don't forget economics 


Engineering-wise there’s no reason why EEC can’t use one 
economizer. But I doubt if it would be the most economical 
solution to his problem. 

Cost of special design and automatic control features 
needed might well wipe out any savings EEC expects to 
make. A better approach, I believe, would be to conserve 
space by going to a smaller number of boilers. He could 
do the job with two large boilers, each fitted with their own 
economizers. Besides, high reliability of today’s boilers 
makes it unnecessary to go to five small units. Control 
would be simpler too. If I were EEC, I'd reconsider any 
plans his company may have to buy five boilers. 

J Sparks, Seattle, Wash. 








Want help with your plant problems? Send your 
design and operating headaches to us. We'll 
give Power readers a whack at them. 





_____ Your January Problems 


1 Why doesn't surface condenser 
maintain high vacuum? 


I'm chief engineer of a municipal power plant that 
generates electrical power from two 5000-kw con- 
densing turbine-generators. Both of these units 
have been in service almost ten years. And, until 
recently, we haven’t had a bit of trouble with either 
one of them. 

We normally expect the condensers to pull be- 
tween 28 and 29-in. Hg vacuum. Both units are 
equipped with steam-jet air ejectors. Cooling water 
is from a river along which the powerhouse is built. 

About a month ago we noticed that one of the 
condensers could do no better than 27-in. Hg vac- 
uum. And the condition appears to be getting worse. 
Naturally, this cuts down on machine output—a sit- 
uation we can ill afford. 

Have Power readers had similar experiences? How 
have they solved the problem?—KDG 


? What are pros and cons of 
a protective refractory wall? 


I would like to know the advantages and disadvan- 
tages of a protective refractory wall on the fireside 
of the water wall. The protective wall would be just 
high enough to stop the carbon soot emission caused 
by temperature difference when flame strikes the 
water wall, 

We operate under a strict smoke emission law in 
our city. Thus, we must use excess air to eliminate 
smoke. If we could do the same job by using the 
fire protected wall, I believe we could reduce the 
excess air, raise the CO. and get better efficiency. 
Would this soot cause slagging in the superheater 
tubes? I would appreciate opinions of Power read- 
ers since we’re considering a protective wall.—EEC 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches. 
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MP-3000 
For boiler pressures to 3000 psig 
For both new and old boilers 


GAUGES 


In use and on order 
for over 240 
Central Station 
Generating Plants 


SMALL ROUND PORTS INSTEAD OF LONG 
GLASS AND MICA STRIPS 


GAUGE NEVER REMOVED FROM BOILER FOR GASKET 
CHANGES OR OTHER NORMAL MAINTENANCE 


STEAM SHOWS RED 











COMPLETE PORT CHANGE REQUIRES 
ONLY ABOUT 15 MINUTES 


EACH PORT THERMALLY INDEPENDENT 


Because the Diamond Multi-Port solves the prob- 
lems inherent in water level gauges on boilers 
operating at high temperatures and pressures, 
it has had rapid and wide acceptance. In addi- 
tion to the 950 for central station generating 


plants, more than 100 have been sold to indus- 


trial power plants. 

Advantages of the Multi-Port are many. In 
addition to those shown above, it has maximum 
thermal stability for rapid starting ... “Hi-Lite” 
illuminator for improved readability . . . welded 


construction for permanent tightness . . . end 


stems can be furnished instead of flanges... 


startling reductions in maintenance costs. 


DIAMOND 
MULTI-PORT 


Write for Bulletin 1174U for more information. 


7625 


POWER SPECIALTY CORP. 


OHIO . 


JANUARY 1957 


DIAMOND SPECIALTY LIMITED — 


Windsor, 


Ontariec 





ARGUMENTS . . . let other readers know your views 


ALTHEA THORNTON, Assistant Editor 





We all agree: at least two men per boiler room 


Brings back memories 


Van Huben’s article in October Arguments brings 
back memories of a certain night nine years ago. 

I was a shift operator in a 200-hp boiler room. I 
was alone. The plant provided processing and heating 
requirements. There were two 100-hp firetube boilers 
with stokers, and one vertical double-acting feed pump, 
manually controlled. 

On this particular night, I was seized with a sud- 
den attack of pleurisy. Although the stoker switch 
was only about 8 ft away, my attack was so severe 
that I could not reach it. Breathing was agony. Un- 
able to move, I waited 50 minutes until the watchman 
came to the boiler room on his reunds. 

During that time, there was a greater demand for 
steam; the hoppers went short of coal, fire burned 
back in the retort and gas and smoke blew out through 
the hopper. Water level fell steadily. 

When the watchman found me he summoned the 
night supervisor. I told him what I could about the 
boilers. He probably saved the plant from shutdown 
caused by low water, a fusible plug or a tube burn- 
ing out. 

This is just my case. As Van Huben says, it’s good 
insurance to have two men on every shift. I firmly 
believe him; but does management? 


S J Dupuis, Halifax, N. S. 


One man operation is risky 


I have seen 100-lb plants that would be suicide to 
operate with only one man; yet, some 900-lb plants 
seem to lend themselves to one-man operation. 

Here are some things to consider: (1) What is the 
fireman’s age? (2) How is his health? (3) Does 
anyone come to the boiler room periodically, such as 
guards, supervisors, etc? (4) Do the guards or super- 
visors have a basic knowledge of the plant? (5) 
Are they allowed to act if they find the fireman in- 
jured or dead? (6) What safety devices do the boilers 
have? (7) How often are they tested? (8) By whom? 

(9) Is water-softening equipment in service at all] 
times? (10) Type of softening unit? (11) Type and 
pressure of boilers, especially if softening is continu- 
ous, with high makeup? (12) Is continuous operation 
vital to production? Would a 15 to 20 min. shutdown 
caused by operation of some automatic safety device 
be critical? (13) What is the plant’s physical lay- 
out? (14) How does the insurance company feel 
about one-man operation? (15) What equipment other 
than boilers and their auxiliaries is the fireman re- 
sponsible for? 

One man operation of a boiler plant is risky busi- 
ness; in my opinion, it should be avoided. 

CL McMni1, Hutchinson, Kan. 


Watch out for the calculated risk 


Frequent arguing with economy-minded administra- 
tors brings out this contention: one-man boiler-room 
operation is a calculated risk, necessary to keep oper- 
ating costs as low as possible. 

They fail to recognize this risk as foolhardy and 
sometimes costly, especially when production is lost 
and expensive equipment is subject to damage. 

The problem stems from failure to recognize that 
boiler-plant expenses are relative to the production of 
steam or power, as the expenses of operating pro- 
duction machines are to the final product. 

The modern trend discards the old idea that boiler 
plants are necessary expenses with no returns. With 
this new importance, boiler plants should be ade- 
quately staffed and modernized. 

Ernest SipeEwitz, Brooklyn, N.Y. 


Don't forget the laws 


In many states and municipalities there are laws 
governing the number and class of personnel to be 
employed in a boiler room. 

Boiler size, total installed capacity and pressure 
dictate number and type of personnel. The require- 
ments must be considered when estimating personnel 
needs, labor costs and other operating expenses. 

In areas where the rules are not in effect, at least 
two persons should be on duty at all times. 


H B Wayne, Woodhaven, N.Y. 


We prepare for emergency 


In our plant we have an operator, an assistant opera- 
tor and a shift foreman in charge of the boiler plant 
and powerhouse. So we are prepared for the possibil- 
ity of more than one thing going wrong at a time. 

E Peacock, Noranda, Que. 








What about vibration effects? 


Your article, “Telescope-mirror alignment method,” 
Power, Dec 1956, p 117, is excellent. Schultz is 
to be congratulated on working out a method of 
aligning machines while they are running. Now 
bearings can be aligned to favor those thrown out 
of line when machine is hot. 

But, I think vibration is going to affect the re- 
sults. Telescope rests on the floor plates where 
there is vibration. This will affect accuracy. What 
do other readers think about this? 

G A Rostorr, Philadelphia, Pa. 
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Here’s the Way to Trap a Unit Heater 


for Lots of Heat and Little Maintenance 


The picture above is an outstand- 
ing guide to good unit heater 
trapping. This installation pro- 
vides maximum heater efficiency 
and minimum maintenance time 
and cost. 

1. Simplified piping. Horizontal in- 
line piping is made possible by 
the Armstrong side inlet—side 
outlet trap body. Note that the 
trap can be opened by removing 
the cap, without disturbing pipe 
connections. 


2. Dirt pocket ahead of trap. The 
vertical pipe leg collects heavy 
dirt and scale. No strainer is 
needed because the self-scrubbing 
action of an Armstrong trap wash- 
es ordinary dirt right through it. 


3. Test valve. The maintenance en- 
gineer can check this trap quickly 
and easily by opening the test cock 
shown installed in the trap cap. 


4. Shut-off valves and unions. The 


trap can be repaired, or replaced 
with a spare trap, without shut- 
ting off any other units. 


5. Generous sized trap. The Arm- 
strong trap, selected from Table 
B-29 or C-29 in The Armstrong 
Steam Trap Book, provides a mini- 
mum safety factor of 3 to 1 for this 
job. Its big air handling capacity 
keeps the heater free of corrosion- 
producing air and CQO, provides 
fast heat-up and full rated btu out- 
put. No lag—condensate is dis- 
charged at steam temperature. 


6. A good steam trap. The Armstrong 
trap discharges condensate at 
steam temperature and it has large 
air venting capacity. The heater 
is always full of hot, dry steam. 


The Armstrong trap mechanism 
cannot clog, bind, stick or collapse. 
Valve and seat are hardened 
chrome steel —all other working 
parts are stainless. 


STEAM TRAPS FOR EVERY REQUIREMENT 
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An Armstrong trap is rated con- 
servatively on a basis of actual 
hot condensate capacity under job 
operating conditions. This is not 
true of all traps and is an import- 
ant factor when comparing prices. 


Armstrong traps are sold by fac- 
tory-trained Representatives under 
an unconditional, money-back 
guarantee of satisfaction to the 
user. 


For the best in unit heater trap- 
ping, call your local Armstrong 
Representative, or write: 


ARMSTRONG MACHINE WORKS 
8121 Maple Street * Three Rivers, Michigan 


FRE@- “How to Trap Unit 
Heaters” is the title of pages baw 
28 and 29 in The Armstrong ‘ina agen 
Steam Trap Book. This 44- Fo nant 
page catalog is a guide | 
te good trapping practice. 
Send for your copy. 
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TRAILER is parked near waste outlet line from plant 
where 24-hr test of pH and flow rate is conducted 





HOW TO 


check plant-waste effluents 


& TRAILER, above, is equipped to make 24-hr tests of a 
plani’s effluents through continuous measurement of pH 
(acidity or alkalinity), flow rate and total flow volume. The 
trailer, used to rove from plant to plant by Charlotte, N. C. 
Water Dept, contains the first, compact, automatic pH 
recorder, according to the manufacturer. 

City regulations require each plant discharging over 
40,000 gpd to have its efluent checked every 90 days. Fur- 
ther, any corrosive mixture detected at disposal plants must 
be traced to their source and the plant responsible for it is 
notified. This testing is done for over 60 plants. There are 
500 miles of sewer lines spread over a 45-sq-mile area. 

Excessive acidity or alkalinity corrodes sewer mains badly, 
is dangerous to fish and bathers. And it can spoil sludge 
from treated sewage which is sold for soil enrichment. 

Once instrument is connected to effluent line, recorder’s 
pen plots pH value of waste on a paper chart. At same time, 
one of two flowmeters chart flow rate—one meter is used 
for low, other for high flow rates. An integrating device on 
each flowmeter shows total flow volume for test period. 

Time markings on charts tie in recorded values with exact 
time of day. Charlotte’s engineers can see if plant’s effluent 
remains within permissible limits during 24-hr test period. 
Regulations require pH to remain within range of 6 to 9, 
7 being a neutral value. 

Sample is also taken for laboratory analysis. This becomes 
routine or a matter of high priority, depending on story pH 
recorder tells. Plants discharging over 40,000 gpd of waste 
must install holding tanks from which waste can be released 
at acceptable rates into city’s mains. If waste is highly acid 
or alkaline, waste must be treated to prevent trouble. 

Courtesy, Leeds and Northrup Co, Philadelphia, Pa. 


PANELBOARD has low- and high-range flow re- 
corders; pH indicator sends signal to recorder 


’ 


ELECTRODE assemby has temperature compensa- 
tor, extension cable for inserting into effluent line 


CHART RECORD shows variation in pH throughout 
24-hr test. Mobile unit may solve your problem 


a” 8a 











ONE OF THE GARLOCK 2,000 


Why Garlock CHEVRON? Packing 
is really Automatic 


This design is entirely different from ordinary 
V-type packings. CHEVRON has an exclusive 
hinge-like construction, assuring the 
automatic action for which it is designed. 
This also permits the use of less packing 
in shallower stuffing boxes. 


The unique construction of Gar- 
lock CHEVRON permits free opera- 
tion of rods or plungers at all 
pressures. As pressures increase 
the packing automatically tight- 
ens to prevent leakages. As pres- 
sures decline the CHEVRON Rings 
instantly ease off permitting free 
operation without leakage. 
Therefore, after you make ini- 
tial adjustment of the gland, no 
further adjustments are needed 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


to compensate for variations in 
pressures. 

Exclusive CHEVRON is one more 
part of “the famous Garlock 
2,000”’ ... two thousand different 
styles of packings, gaskets, and 
seals for every need—the only 
complete line. That is why you 
get unbiased recommendations 
from your Garlock representa- 
tive. Call him today or write for 
CHEVRON Folder AD-115. 


*Registered trade-mark 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubber Expansion Joints 





BASICS .. bringing engineering theory down to earth 


NORMAN PEACH, Assistant Editor 
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& SomE LiQuips conduct electricity, others are good insula- 
tors. Perfectly pure water is nonconducting, but if a small 
amount of certain impurities, notably soluble salts, acids 
and alkalies, are present, water becomes a conductor. Liquid 
circuits through which electricity flows are called electrolytic 
circuits. Current flows in electrolytic circuits in a different 
manner than in solid conductors. To understand how current 
flows in these circuits we’ve got to go back and take another 
look at the atoms and electrons which make up substances. 
(See Basics No. 1, Aug 1956, p 148.) 

Pure water is composed of neutral molecules which show 
no electric charge. Each water molecule has two hydrogen 
atoms bound to one oxygen atom, as represented by inter- 
secting circle of electron orbits in sketch above. A little 
sulfuric acid in the water, for example, causes some of the 
water molecules to break up into oxygen and hydrogen ions. 
Ions are not the same as atoms; although they are dissociated 
from each other they remain, in some respects, part of a 
water molecule. That’s beginning to get rather deep into the 
electron theory; the important thing is that ions, unlike 
atoms, have electric charges. Hydrogen ions are missing 
one electron and therefore have a positive charge. This is 
represented in the sketch by a gap in the electron orbit. 
Oxygen ions, on the other hand, have two extra electrons 
that they have picked up from the two hydrogen atoms which 
were in the water molecule. This gives the oxygen ion a 
negative charge, indicated in the sketch by two extra elec- 
trons stuck to the outer electron orbit. For the sake of sim- 
plicity, the inner electron orbit is not drawn and normal 
electrons in the orbit are not shown. 

The de generator creates an emf that causes electrons 
to move from positive plate to negative plate through the 
conductor. Shortage of electrons on the positive plate gives 
it a positive charge that attracts the negative oxygen ions. 
When they reach the positive plate they give up their extra 
electrons and become neutral oxygen atoms. Since oxygen 
is a light gas, these atoms rise to the surface and escape 
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into the air. Electrons are thus supplied to the positive plate 
to keep up the flow of electrons. At the same time, the 
excess of electrons on the negative plate gives it a negative 
charge that attracts the positive hydrogen ions. These ions, 
on reaching the plate, take on an electron and become neu- 
tral hydrogen atoms which rise to the surface. As hydrogen 
and oxygen ions disappear new ones are formed to take their 
place. This process continues until the water is exhausted. 
The positive plate is generally known as the anode and the 
negative plate as the cathode. The solution is called an 
electrolyte. 

This rather complicated activity appears from point of 
view of the external circuit to be a steady direct current. 
We must remember, too, that conventional current / is said 
to flow in a direction opposite to actual electron flow in the 
external circuit. The electrolytic circuit just described is the 
simplest possible. Electrolytic circuits of industrial impor- 
tance, such as batteries, plating vats and conduction circuits 
through the ground and bodies of water, are considerably 
more complex. 

Current flow in plating circuits resembles the simple 
conduction circuit described except that there is more chem- 
istry involved. In one type of copper plating circuit, a 
copper anode is used with an electrolyte containing copper 
sulfate and sulfuric acid. Copper sulfate dissociates into 
positive copper ions and negative sulfate ions. Copper 
ions like the hydrogen ions in the sketch, are attracted to 
the cathode (object to be plated). When the ions receive 
an electron and become atoms, instead of rising to the sur- 
face of the liquid, they become attached to the cathode, and 
gradually build up a layer of copper. Sulfate ions are at- 
tracted to the anode where they pull copper ions out of the 
metal to maintain a stable copper sulfate solution. When 
copper ions are removed from the anode they leave electrons 
behind that continue the current flow. The anode is grad- 
ually eaten away while metal is deposited on cathode. 

Another type of electrolytic (Continued on page 194) 
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Here’s why Wrought Iron Pipe serves longer 


at lower cost-per-year 


Wrought iron pipe’s longer life comes from its unique 
composition and structure. It is a two-component 
metal .. . high purity iron and glasslike iron silicate. 
The iron silicate is distributed throughout the iron in 
the form of threads or fibers. There are more than 
250,000 fibers per sectional square inch. 

These same fibers, illustrated in the magnified section 
above, give wrought iron its built-in protection against 
corrosion. When corrosion attacks, the network of 
these defensive fibers quickly arrests pitting and rapid 
penetration. As a result, corrosion is forced to spread 
out over the entire surface instead of penetrating the 
pipe wall, as happens in other materials. This effective 
safeguard against corrosion means that wrought iron 
pipe lasts longer at lower cost-per-year. 


Service records in a variety of installations support 
this longer-life reputation of wrought iron pipe. Some 
of the applications where wrought iron is serving 
and saving are: heating system piping; air condi- 
tioning and refrigeration piping; water supply piping; 
sanitary system piping; sewage plant services; elec- 
trical conduit. 

More of this story, and why you can use wrought 
iron pipe with confidence, is told in our booklet, The 
ABC’s of Wrought Iron. Write for your copy today. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 
ington, Atlanta, Chicago, St. Louis, Houston, San Francisco. 
International Division: New York, N.Y. 


Available in Canada and throughout the world. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
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“With a pork chop clamped between my teeth, | took to 
the handrails and scooted down below,” roared Marmy 


superheated 


suction 


m> “BILcEWATER on Russian power 
plants,” roared Marmaduke Surface- 
blow as I placed our October ’56, Rus- 
sian issue before him at the Bent Pro- 
peller Bar. “I'll tell you bilge divers 
about a ship’s plant I straightened out 
during the war. But I almost saw red 
and stripped my gears doing it.” The 
old boy was primed to sound off. I 
grabbed a corner table and settled down 
to listen. 

Our cantankerous consulting engineer 
backed his towering 6-ft 4-in. frame 
against the bar, gave his gray bowler 
the usual starboard list, hooked his 
huge fists into the armpits of his check- 
ered vest, then glared at his audience. 


150 


After the sound pressure level from 
his first blast dropped from 94 decibels 
toto a mere 20, Marmy roared away 
again in his foghorn voice. 

“Back in 1943, I was a guarantee 
engineer for a shipyard in Quincy, 
Mass. They were turning out merchant 
freighters like sardine cans in those 
wartime days. My job was making trial 
runs and getting rid of machinery bugs 
before turning a ship over to the new 
owners. 

“Those ships were fouled up in so 
many ways that I never knew what to 
expect. Sometimes, sloppy work by the 
haywire yard mechanics would show up 
during the full-speed run with the ship 
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straining like a race horse on the home- 
stretch. So taking one of those assem- 
bly line tubs out on trial was more 
fun than having a ringside seat at a 
holy roller’s revival. After a few 
months, you either learned to get a 
laugh from some of the bonehead hook- 
ups or you ended up with a loose gus- 
set stay in your noggin. 

“One stormy winter morning, we 
shoved off from the yard for a trial run 
aboard the SS Swallow. She had a 
7000-hp cross-compound steam turbine 
of 440 psi at 740 F. Pressure at the 
boiler’s drum outlets was 480 psi. 

“So many bugs showed up in the first 
few hours that we were shutting down 
and stopping every few minutes. I 
never saw a new ship’s plant fouled up 
so badly. Check valves were installed 
backwards. Some of the electric cables 
were so undersized that one induced- 
draft fan’s cable burned out during our 
full-speed run. A condensate return 
line was hooked up to the lube vil sys- 
tem. Several pumps were damaged 
from welding beads, rivets and even 
pieces of glass left inside the piping. 
We pulled a dead cat out of the fresh- 
water pump’s suction. Those were just 
a few things (Continued on page 200) 
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INQUIRING REPORTER: So you use Nalco System water treatment 
. . . How often are your boilers turbined? 


ENGINEER: | wouldn’t know—only worked here seven years. 


You recognize the Engineer’s 
answer as a twist on the old one 
about How- often - do -you- get-a- 
raise - around - here. Our excuse 
for bringing it up is that the engineer’s 
answer applies to hundreds of plants using 
Nalco water treatment. New plants, 
starting boilers from scratch with Nalco, 
report years on line, billions of pounds of 
steam generated in boilers that have never 


been turbined ...and probably never will 
be. Older plants, where turbining was as 
routine as checking the draft gauges, now 
open boilers only to show the inspectors. 


These Nalco results can quite possibly be 
duplicated in your plant, regardless of the 
kind or severity of your water treatment 
problems...or the size of your operation. 
Write or phone, now, for a fast start toward 
permanent water treatment security. 


NATIONAL ALUMINATE CORPORATION 


6222 West 66th Place 


e Chicago 38, Illinois 


Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM .. . Serving Industry through Practical Applied Science 
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— higher temperatures 
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The steadily increasing number of power 
generation and industrial processing in- 
stallations of Jenkins Cast Steel Valves is 
clear evidence of economy-minded selec- 
tion by valve specifiers and buyers. 

Jenkins Cast Steel Valves offer any re- 
quired combination of casting alloys and 
seating metals for any service up to 600 
Ibs. pressure and 1000°F. temperature. 
Along with specified ratings, buyers get 
the plus of Jenkins extra value, in design, 
in construction, in quality standards. 

Test Jenkins Cast Steel Valves at the 
most punishing control points in your 
plant. Compare performance, and you'll 
see how they set new standards for long- 
range economy. 

The Jenkins Cast Steel Valve catalog 
gives complete information. Get acopy from 
your Jenkins Valve Distributor, or write: 
Jenkins Bros., 100 Park Ave., New York 17. 
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Ball Bearing Yoke 
Sleeve on larger 
sizes of 300, 400, 
and 600 Ib. Valves. 
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It describes all patterns, casting al- 

cust ctect ' loys, and seating combinations, with 
details of the extra value design and 
construction features. Gives pressure- 
temperature ratings, dimensions, and 
other technical data covering the full 
range of Cast Steel Valves made by 
Jenkins Bros. Call your Jenkins Valve 
Distributor, or write: Jenkins Bros., 
100 Park Ave., New York 17. 


BDA 


‘ 


VALVE 
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Start with these quick samples... 


Space and time... 


Each month, as the news reports pile up on our desk, we ask ourselves 
whether we'll have space to give them—whether you'll have time to read 
them. Now we think we’ve found an answer to this editorial dilemma. 
The answer? Power Lines—maximum coverage in minimum time. See if 
you agree. Turn to... 


Reports From the Field, p 


Going up... 


in the world? Maybe we can make the ascent a little easier. Instead 
p a p l of losing sleep over lengthy tomes, try reading our digests of technical 
papers. Then if you still thirst for information, we tell you how to get 
the full report. For knowledge in a nutshell . . . 


Technical Briefs, p 


a 
Service Off with the old... 
equipment that’s causing down-time in your plant. Make 1957 a real New 


Year with better production and fewer maintenance headaches. There’s 
plenty of equipment to choose from, so before you buy, shop around for 
the best answer to your particular problem. A good place to start your 


© 
window-shopping is with our... 
SeC lon Plant Equipment News, p 


Penny wise... 


and pound foolish—that’s what you'll be if you fail to take advantage 
of the free manufacturers’ bulletins offered here. For the price of a 
stamp, you can receive a raft of information on the latest equipment 
on the market. With performance charts and spec data before you, you're 
assured of making a wise purchase. Send now for... 


Free Literature, p 


Regret it and forget it... 


that’s the only way to handle a mistake. You can’t change what's hap- 
pened, so don’t waste time brooding. Many times our boners are bless- 
ings in disguise. If nothing else, they teach us tolerance. So chalk it 
up to experience when things go wrong and you'll emerge a wiser and 
a better man. Take it from one who knows... 


George Edwards, p 174 


For other timely ideas, see following service pages > 
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TEMP ADJUSTMENT —a 


WATER 


VALVE TO MODULATE FLOW 
OF COOLING WATER 


cote AeA areas 


COMPRESS 


Cy 


OIL IN BULB 
EXPANDS UNIFORMLY 
PER DEGREE OF 
TEMP RISE TO ses 


BELLOWS WHICH.., 


SARCO SELF-POWERED COOLING CONTROL 


—— ant 


COOLING 
WATER 


HEAT EXCHANGER | 


OR 
VACKETED 
COOLER 


HOOK-UP SKETCH FOR YOUR APPLICATION 
ON REQUEST... NO OBLIGATION 


Simple, inexpensive way 
to end waste and hazards of overcooling 


W™ cooling water is manually controlled 
... the operator is forced to play it safe by 


leaving the water valve wide open to compen- 
sate for variables in the load and water pressure 
and temperature. Result—overcooling. If he tries 
to vary the flow of water... he risks undercooling. 


It pays to take responsibility off the operator’s 
shoulders. Optimum safe temperature can be 
automatically assured by using Sarco Cooling 
Controls. They eliminate both overcooling and 
undercooling. They replace guesswork with cer- 
tainty. Save man-hours and cooling water. Pre- 
vent damage to equipment. 


Simple and Trouble-Free 


Simple, trouble-free design—as you can see above, 
a temperature control need not be complicated! 
Self-powered...no electricity or compressed air 
required. Self-contained...no exposed mecha- 
nism. Packless...no packing to wear or leak. 


Each year, thousands of these fully modulating 
and sensitive Sarco Controls provide dependable 
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service for firms such as Ingersoll-Rand, Butler 
Manufacturing Co., and Swift & Co. 


Low Price 


The low price makes it possible for you to use 
Sarco AUTOMATIC temperature controls for ALL 
control jobs, not just the big ones! For example, 
the 34” size costs only about $39! Mail the cou- 
pon now. 


Sarce Company, inc., Empire State Bidg., New York 1, N. Y. 
Please send information on your simple, inexpensive 


Self-Powered Cooling Controls for use on_________ 








Firm 





Address. 








| 
| 
| 
Name : | 
| 
| 
| 
| 





REPORTS FROM THE FIELD 


What's happening in power and what it means to you 


For Calendar of Events see page 232 





X-ray traces atomic changes in metals 


> Tus MonrtuH, the electrical industry 
took a second look at iron-aluminum 
alloys and liked what it saw. It ap- 
peared that, at last, these alloys could 
be put to work. 

Hope came when research men at 
Westinghouse announced that they had 
solved the riddle of iron-aluminum. 
Using a super-power x-ray machine, the 
Westinghousemen uncovered changes 
in atomic arrangement that explained 
much about the baffling behavior of the 
metals. 

Iron-aluminum is attractive to manu- 
facturers of electrical equipment be- 
cause of its superior magnetic proper- 
ties. But previous attempts to use it 
have been stymied by its skittish reac- 
tion to temperature change. 

Research scientists, studying the 
metals, were able to observe the behav- 
ior changes but were unable to explain 
or understand them. 

Then, Westinghouse applied its new 
crystallographic x-ray to the problem 
and came up with the answer. 

Working at high speed, the machine 
took photographs of the alloys at the 
precise moment when, due to tempera- 
ture changes, the magnetic arrange- 
ment of atoms in the metal underwent 
change. 

With this new insight into the be- 
havior of iron-aluminum, industry-men 
look forward to harnessing its poten- 
tial. Meanwhile, Westinghouse has put 


WESTINGHOUSE RESEARCHER studies 


iron-aluminum through super-power x-ray 


its new baby to work on other puzzles. 

The Westinghousemen are confident 
of future successes. They point out 
that this x-ray is fifteen times more 
powerful than its contemporaries. This 
factor, coupled with its brilliant source, 
makes it possible to take x-ray photos 
in one-fifteenth the usual time, collap- 
sing hours of work inte minutes. 

With this kind of speed at their com- 
mand, researchers will be able to work 
on more complex projects at less cost 
and greater profit to industry. 


Memphis launches massive power project 


b> A VENTURE into power production on 
a massive scale is being launched in 
Memphis, Tenn. 

To provide a reliable source of elec- 
trical energy to its industries and swell- 
ing population, the city has disclosed 
plans to construct a power plant 
financed by an issue of approximately 
$154 million worth of tax-exempt elec- 
tric revenue bonds. This is said to be 
the largest single offering of such bonds 
ever made by a municipality. 

The program, say Memphis officials. 
also represents the largest single proj- 
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ect of its kind ever undertaken by a 
community. It will enable Memphis 
to produce public power at the same 
rate level as the Tennessee Valley Au- 
thority. It proposes to do this without 
subsidy in the form of direct or indirect 
taxation. 

The bonds will be repaid within 35 
years from the city’s Electric Division 
revenues. These will provide an overall 
debt service coverage ample to protect 
the huge investment. 

Current cost of power purchased by 
Memphis (Continued on page 230) 





Power Lines 


Fears of future engineer shortages 
were somewhat allayed at this year’s 
Power Show when a small boy de- 
clined Power’s offer of a balloon 
with a firm “No”—asked instead 
for a reprint of Nuclear Energy 
Today. (For full coverage of Power 
Show, see page 232.) 


Japan is reported ready to buy a 
Calder Hall type atomic power sta- 
tion from Britain if various points 
of detail raised by a Japanese mis- 
sion of atomic scientists and engi- 
neers are settled. 


GE announced this month that it 
had begun work on a $2%4 million 
over-speed test facility. Facility will 
be used to evaluate effects of ab- 
normally severe operating conditions 
on material properties and design 
features of rotors while operating. 


Central Electricity Authority an- 
nounces that Britain’s third civil 
atomic power station may be built 
on Bristol Channel at Inkley point 
in Somerset. Plans must now be 
approved by local planning author- 
ity and Ministry of Fuel & Power. 
Sites for first two stations have al- 
ready been approved. 


Bonn — (McGraw - Hill World 
News) The Mannheim firm Brown, 
Boveri & Cie AG has added a de- 
partment for nuclear energy to their 
power plant division. New depart- 
ment is headed by Dr R Schulten. 
Company intends to design and 
build complete atomic power plants. 


London circles believe that Is- 
rael’s government is about to an- 
nounce establishment of an atomic 
energy development project, with 
the eventual aim of setting up a 
full-scale atomic power program. 
Prediction is based on talks just 
concluded beween British and Is- 
raeli scientists. 
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Robert O. Stricklen, general manager, presses “‘start"’ 
button on 65-h.p. Modulatic with combination oil-gas 
burner at Cloverleaf Dairy, Ann Arbor, Mich. The base 
plate upon which complete unit was delivered meas- 
ures only 4’ x 7’. 


... here's how Cloverleaf Dairy 
solved both of these problems 
— saved time and money, too! 


Like all dairies, Cloverleaf uses a lot of steam for pas- 
teurization, cleanup, sterilizing milk bottles, sanitiz- 
ing handling equipment and cans. They needed more 
steam than their old boiler could supply—and they 
needed more room—but the only possibility for plant 
expansion was a vacant space which scarcely held 
an automobile. 


What to do? Install a Modulatic Steam Generator, of 
course! Today, in less than half of this small building- 
extension, Cloverleaf produces their full steam re- 
quirements, and uses the rest of the addition for stor- 
age. What’s more, you'll now find washing equipment 
and a new storage tank where the old boiler room 
and coal bin used to be. 


“But just as important,” says Mr. Stricklen, “is 
Modulatic ability to give us plenty of steam at the 
constant pressure we want... to give us 2-minute 
steam from cold starts. Now we have no overnight 
firing, no waiting, no interruptions in production— 
yet our steam costs are at least 10% lower, without 
downtime or maintenance except normal servicing.” 


MODULATIC STEAM GENERATOR 


— world’s most compact power-package 


MODULATIC FACTS IN BRIEF 
Eight Sizes 


10 to 160 h.p. 
2 to 1000 p.s.i. 
Oil, Gas, or Combination Burner 
iden Aree (TGO ND. cw. ccc ck cecees 5’ x 8’ 
PIU LEGUP DD ccc neve ceceames 6'-10” 
Floor Load (max.).......... 150 Ibs./sq. ft. 


Pressures 


Operation Automatic 


Number in Use Over 13,000 


No separate enclosure, expensive stack, or special 
foundation needed. Multiple-unit installations can 
have a single, coordinated control, 
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If you use steam for heating, power, or processing, the 
self-contained, pushbutton Modulatic is a develop- 
ment you should surely investigate. It’s clean, quiet, 
follows fluctuating load up or down with unmatched 
speed and accuracy—just set controls for the pres- 
sure you want, Modulatic does the rest! Why not mail 
the coupon right now? 


SCC SSSSSSSSSSSSSSSESSSSSSSSSH SESS SSEHSESEHESESEEEEEEEEE 


VAPOR HEATING CORPORATION 
80 E. Jackson Bivd., Chicago 4, Illinois, Dept. 14-A 
Please send me free 12-page Modulatic Booklet No. 586. 


Name 


Company 





- 


City, Zone, State 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


20 Papers for you on 
PIPING 
STEAM 
CORROSION 
RESOURCES 





Piping for 
h-p, h-t steam 


Metallurgical considerations of main 
steam piping for high-temperature, 
high-pressure service. By H S Blum- 
berg, The M W Kellogg Co. 

This paper discusses piping materials 
for power plants where temperatures up 
to 1200 F are contempluted. It con- 
cludes that a great many of the super- 
strength alloys for main steam piping 
seem to possess substantially greater 
long-time stress-rupture strength in the 
vicinity of 1200 F and higher than Type 
347 and 316. But considerably more 
data on stability and weldability of 
these higher alloy compositions are re- 
quired. Of the four classes of super- 
strength alloys (Cr-Ni-Fe, Cr-Ni-Co-Fe, 
Ni base, Co base) the first two seem 
to be worth further investigation. 

The author summarizes available data 
for Type 347 and 316 and the super- 
strength alloys for an evaluation of their 
potentialities for 1200 F service. At 
present, for service temperature at 
which the austenitic steels are consid- 
ered, Type 347 or 316 is selected, with 
the latter preferred. Two important 
factors are that (1) at higher tempera- 
tures Type 316 has received the highest 
ASME allowable stress ratings and (2) 
the material appears to possess better 
hot ductility properties. ASME paper 
No. 56-A-157. 


Eight years of experience with austen- 
itic-steel piping materials at elevated 
steam conditions. By F P Fairchild, 
Public Service Electric & Gas Co. 

In three generating stations of the 
Public Service Electric and Gas Com- 
pany, austenitic-steel pipe is in service 
in the main steam systems of seven tur- 
bine-generator units. The first of these 
has operated at elevated steam condi- 
tions since 1948. 

In all, there are about 280 tons of 
the material in service in these stations. 
There has been practically no trouble 
with it, except where it is welded to 
other pieces of pipe or attachments. 





Directions for ordering papers on p 228 
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Currently used power piping materials 





ASTM 
piping 
class 


Chemical 


composition 
middie of range 


ASME 
allowable stresses ioe 
(multiply by 1000) 


Recommended 
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X Steel proposed by GE Co Under consideration but not yet approved by ASME code 





Steam turbines having austenitic steel in piping ond related ports 
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NOTE: 
(i) TC = Tandem compound 
CC Cross compound 


(2) Megawotts 





(4) Station piping between 
boiler ond stop valves 


(3) Between stop valves 
and turbine 





A total of 517 principal shop and field 
welds were made in piping between 
boilers and turbines to put these sys- 
tems together. Of these, 43 rewelds and 
17 repairs were made in the first 174 
joints; only one reweld and four re- 
pairs were made in the last 343 joints. 
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The author describes experiences 
with the material at each station, lists 
some of the welding techniques that 
have been developed over the eight 
years and points out some areas where 
there is need of further development. 
ASME paper No. 56-A-181. 
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Which packing = ee 


% 


for longer life in valve stems? RS 


-.. for heavy fluids, steam, water and gas... 
it’s J-M Jewett® 


Strong, tough Jewett has been proven the ideal packing for heavy y 
duty valve stem service against crude and heavy oils, tar, molasses 
and other heavy gummy fluids. It also provides efficient sealing 
against steam; fresh or salt, hot or cold water; air; gas and some 
chemicals requiring a packing free from rubber. 


The basis of Jewett’s exceptional durability is its construction of 
high-quality long fibre asbestos yarn with fine copper wire inserts. 
This yarn is braided over a lead ribbon core and formed square. Style 
10 is treated with a heavy bodied, heat-resisting lubricant which 
won't bleed in valve stem service. Furnished graphited in coil or ring 
form in sizes from 4” up. 


... for superheated steam and gases to 9OOF i? 
it’s J-M High Temperature 


When valves are operating in high temperature service, your best 
packing choice is Johns-Manville High Temperature Style 398. It 
retains its resilience, holds a tight, lasting seal against superheated 
steam and dry gases under elevated pressures and temperatures 
up to 900F. 


To obtain this high sealing efficiency, Johns-Manville braids 
asbestos yarn of high purity over a plastic core of special heat resist- Your local J-M distributor carries full stocks 
ant composition. For extra strength, the yarn is reinforced with tough of Jewett, High Temperature and other packings. 
heat and corrosion resistant Monel wire. The packing is formed Pra wnation a leachate sector a 
square and then lubricated with mica. Furnished in ring, coil and oe ee Se ae Sn eee? 
: Siok ” ” Credit, Ontario. 
spiral form in sizes 14" to 1”. 


Johns-Manville PACKINGS, GASKETS and TEXTILES JM 


Peoovcrs 
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More TECHNICAL BRIEFS 


Creep characteristics of Type 347 
stainless steel at 1050 and 1100 F in 
tension and compression. By M J Man- 
joine, Westinghouse Research Labora- 
tories. 

Cold-drawn and stress-relieved Type 
347 heavy-wall tubing flows plastically 
at service temperatures (1050-1100 F) 
when subjected to a stress below the 
10,000-hr rupture strength. Precipita- 
tion induced by the strain and tempera- 
ture conditions causes an extended 
period of abnormally high creep re- 
sistance. The duration of this period 
increases with decreasing stress and 
is longer for compression than for 
Creep and rupture strength 
for service duration over 10,000 hr are 
poorer than those reported for Type 
347 annealed bar stock. ASME paper 
No. 56-A-40. 


tension. 


Also available: 


Effect of stress on creep at high tem- 
peratures. By H Laks, General Elec- 
tric Co; C D Wiseman, O D Sherby, 
J E Dorn, University of California. 


Steam generation 


Simplicity of station design and oper- 


ation with cross-compound _turbine- 
generator units. By P E Benner, P G 
Brown, R C Buell, A G Mellor, Gen- 
eral Electric Co. 

With the increasing demand for 
larger generating units, more electric 
utility companies are considering the 
use of cross-compound turbine-genera- 
tor units for their new generating sta- 
tions. This paper attempts to show that 
very little complication is introduced 
in generating-station design and opera- 
tion by the use of cross-compound tur- 
bine-generator units. 

There are two general types of cross- 
compound turbines available. The most 
frequently used consists of a 3600-rpm 
high-pressure element and an 1800-rpm 
low-pressure element. Units of this 
type, rated 260,000 kw, are in opera- 
tion. A few units using 3600 rpm for 
both the high- and low-pressure tur- 
bines have been installed. 

Advantages listed include the pos- 
sibility of using conventionally cooled 
generators instead of the conductor- 
cooled generators that may be required 
with 3600-rpm tandem-compound tur- 
bines of the same capacity; savings in 


turbine room space and in reduction . 


of the required turbine room crane 


span. AIEE paper No. CP 56-998. 
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Steam station auxiliary systems for 
large high-pressure turbine-generator 
units. By A C Dolbec, J J Heagerty, 
A G Mellor, General Electric Co. 

This paper compares various auxil- 
iary system arrangements for units 
from 200,000 to 600,000 kw at steam 
pressures of 2000, 3500 and 4500 psig. 

Conclusions include the following: 
(1) It is more economical to keep the 
auxiliary system at 4.16 kv—whether 
by using more buses or higher rated 
4.16-kv switchgear—than to go to a 
higher voltage system. (2) Use of two- 
stage pumping (series stages) or mo- 
tors in tandem for driving a_boiler- 
feed pump aids in designing an auxil- 
iary system with four buses. (3) Using 
split low-voltage winding transformers 
offers an opportunity for economic gain. 
(4) Selective throwover of motors dur- 
ing an emergency throwover is a prac- 
tical method of operation which extends 
the use of a particular rating of switch- 
gear. (5) Induction motor contribution 
to interrupting duty should be consid- 
ered. AIEE paper No. CP 56-997. 


Economic studies applied to industrial 
power systems. By H B Backenstoss, 
Jackson and Moreland. 

Industrial plants are quite under- 
standably governed principally by the 
problems associated most directly with 
production. It is important, naturally, 
to concentrate the talents of plant 
management on the larger elements in 
the cost of the finished product becanse 
new ideas can be very effective here 
in creating savings in cost or increasing 
output. It is not surprising therefore 
that the cost of electric service, par- 
ticularly in respect to investment re- 
quirements for the necessary physical 
plant, is likely to receive less attention. 

A procedure often adopted in plants 
where power does not enter heavily into 
the cost of the finished product is to 
plan new installations or make changes 
in production facilities with only inci- 
dental regard to the problems of elec- 
tric supply and thereby oblige the elec- 
trical planning engineer to furnish 
power to the production equipment as 
best he can. This does not always lead 
to an electrical system of optimum 
cost. It may not lead to minimum long- 
term cost of the total production fa- 
cility. 

A method of evaluating future costs 
and giving them their proper weight 
against present costs is presented and 
explained in the paper, together with 
several examples to illustrate its appli- 
cation. AIEE paper No. 56-22. 
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Corrosion 


Control of corrosion with zinc coatings. 
By J L Kimberley. 

This paper covers briefly the history 
of the uses of metallic zinc and zinc 
coatings to control corrosion and the 
basic theory under which zinc is pro- 
tective to steel. Methods of application 
including hot-dip and electro galvaniz- 
ing, metallizing, Sherardizing and 
painting are outlined and discussed. 
Relative merits and weaknesses of zinc 
coats are indicated as well as general 
statements covering the fields of use- 
fulness, case histories and overall con- 
siderations, including economics. NACE 
paper No. 56. 


Reducing maintenance painting costs 
in the chemical industry. By M L Mon- 
ack, H W Shockley and J R Allen. 

Maintenance painting costs in the 
chemical industry can be reduced ap- 
preciably by taking measures neces- 
sary to increase life of coatings and by 
cutting their application cost. Longer 
life can be obtained by following three 
primary requirements of proper surface 
preparation, proper coating selection 
and proper use. Application cost can 
be cut by using designs with less sur- 
face area, using tapes as auxiliary pro- 
tection, applying coatings by the hot- 
spray method and using high solids 
content paints with fewer coats. 

This paper briefly reviews require- 
ments for obtaining long coating life, 
details methods for cutting application 
cost. NACE paper No. 34. 


An outline of a physical theory of un- 
derground corrosion. By Gordon N 
Scott. 

An attempt is made to account for 
the rate of accumulation of leaks on a 
pipe line. In addition to the theoretical 
development, evidence in support of 
the theory and a discussion of conse- 
quences of practical importance, are 
included. 

The paper is limited to an outline 
of the theory. It begins by assuming 
the corrosion rate decays inversely with 
its progress. If for extensive structures 
it is assumed that effective electrochem- 
ical potentials at work are essentially 
constant, it follows that the dominant 
variable is environmental electrochemi- 
cal conductivity. Thus is the total cor- 
rosion related to time, electrochemical 
potentials extent and soil conductivity. 

Since at a fixed time corrosion at each 
point of attack is associated with a 

(Continued on page 220) 
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corects more problems 
due to liquid fuels 

than all other 
Companies combined 











ALKEN-MURRAY CORPORATION 


EXECUTIVE OFFICES: 131 EAST 23rd STREET, NEW YORK 10, N. Y. 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 





Reactors: stepless conirol to 500 kva 


101 + Saturable reactors range in output from .3 to 500 
kva, for manual or automatic control of power to a load. 
This transformer-type device is suited for stepless con- 
trol of electrically heated equipment, reduced voltage in 
ac motor-starting circuits, and loading reactors for test 
boards, according to manufacturer. By changing the 
magnetic characteristics of the reactor core, impedance 
can be varied by means of a dc control winding. This 
enables reactor to provide a wide range of stepless con- 
trol in the ac power circuit, with smooth and easy adjust- 
ment over the entire range. Details from manufacturer. 
Hevi Duty Electric Co, Highland Ave, Milwaukee, Wis. 





Jeep engine offered for industrial use 


102 + Heavy duty 6-cylinder engine is designed to pro- 
duce high torque at low speeds. At 2600 rpm, engine 
carries a continuous ratio of 65 hp. According to manu- 
facturer, extra durability has been provided for every 
engine component that may be subjected to excessive 
wear. Stellite or Eatonite material is used for unit’s 
valves, with Stellite or Eatonite valve inserts and positive 
rotation for long life. According to manufacturer, this re- 
duces valve warpage, seat distortiov. and valve burning. 
Pistons are of aluminum alloy, each with a control band. 
Band is cast into piston around skirt for long life. 
Willys Motors, Inc, 1445 N Cove Blvd, Toledo, Ohio 


For more data on these items, use post cards, page 171. Identify your request with item number 





Air compressor boasts low vibration 


103 + Five-hp tank-mounted rotary compressor has dis- 
placement of 21 cfm. It is direct connected to an 1800-rpm 
5-hp electric motor and is available with modulation, start- 
stop or combination modulation-stop-start control as de- 
sired. Maximum working pressure is 200 psi for continu- 
ous operation. For intermittent use, compressors may be 
operated at 250 psi. Units are available with either hori- 
zontal or vertical air receivers (tanks). 

Rotor-stator arrangement, in combination with two 
multistage cooling oil injection chambers, is said to com- 
press air more efficiently, more quietly, with less vibration 
and at a lower temperature than is possible in other 2- 
stage designs, according to manufacturer. It is said that 
unit possesses fewer working parts than other compressors 
of either rotary or reciprocating types. Horizontal tank 
unit is 25-in. wide, 48-in. long, 443-in. high. Vertical unit 
is 25-in. wide, 3514-in. long and 7214-in. high. 

Davey Compressor Co, Myers Ave, Kent, Ohio 
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This Crane valve joins the 
°"]2-year service club’’ on steam 


Valve performance like this looks good on 
any plant’s cost sheets. 

In 1944, Eastern States Petroleum Com- 
pany installed this Crane 4-inch 33XR steel 
gate valve in its Houston refinery, handling 
150 pounds of steam at 375° F. It’s a busy 
valve—operation is frequent. 


Despite the fact that this Crane valve has 
an even dozen years of severe service—with 
opening and closure at close intervals—no 
maintenance or service has been required ex- 
cept repacking. 

Before you lift an eyebrow in surprise, con- 
sider the fact that Crane valves have per- 


formance records like this throughout indus- 
try, on all types of flow control. There’s a 
logical reason, of course: Crane valves are 
strictly quality all the way—from research 
and engineering through precision manufac- 
turing, assembly and testing methods. 


Any wonder why men who know valves 
say Crane is the name to depend on? Don’t 
gamble with your all-important flow control 
—specify Crane valves and fittings from the 
world’s largest line, built with a century of 
matchless experience. Get the facts from your 
local Crane Representative, or write to the 
address below. 


G RAN E VALVES & FITTINGS 


PIPE «© KITCHENS @ 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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More EQUIPMENT NEWS 


Begins on page 162 





Here are six ways to simplify your plant's 


valving, flow-control problems 





Regrinding swing-check valve 
104 + Y-type valve has pressure ratings 
of 150 WSP/300 WOG and 200 WSP/ 
400 WOG. Ten sizes range from 14 to 
Size and pressure are clearly 
Direction of flow arrows shows 
on both sides. Body is cast from bronze 
alloy; other parts are of brass rod or 
bronze alloy. Removing valve from line 
is unnecessary when seat and disk wear 
on this type valve. Easy regrinding. 

Ohio Brass Company, 


100 Surrey Road, Mansfield, Ohio 


3. in, 
marked. 


ol 


ao 


Multi-use solenoid valve 


107 + Flow control of 12 common 
fluids, through 42 different valve styles 
and and with any one of 
seven electrical circuits, is obtainable 
through use of multi-voltage coil. Valves 
range from 7/64 to 1%-in. port sizes. 
Jackes-Evans Manufacturing Company, 
4427 Geraldine Ave, St. Louis 15, Mo. 


capacities, 





For more data on these items, use post cards, page 171. 
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Low-maintenance plug valve 
105 + Valve is said to provide leak- 
proof shutoff. Unit is operated by han- 
dle that opens and closes easily against 
pressure. Three O-rings are utilized in 
the design. In closed position, 
ring serves as flow seal for tight shutoff. 
In open position, valve is full ported 
and allows straight-through flow pas- 
sage. Rings at top, bottm and around 
plug prevent stem leakage. 

Circle Seal Products Co, Inc, 
2181 E Foothill Blvd, Pasadena, Calif. 


one 


Liquid CO, solenoid valve 


108 + Two-way, shutoff solenoid valve 
is designed for cooling applications 
using liquid CO,. It can be used in 
low temperature tumbling barrels and 
environmental test chambers where 
constant temperature control is vital. 
Automatic Switch Company, 
391 Lakeside Avenue, Orange, N. J. 
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Polyvinyl chloride valves 
106 + These general-purpose rigid 
valves are designed to withstand high 
temperatures and high pressures. Valves 
operate up to 170 psi, continuous duty, 
and in lower pressure systems may be 
used safely at temperatures to 170 F, or 
higher for intermittent duty. They are 
said to have corrosion resistance, con- 
stant flow characteristics, and immunity 
to electrolysis and galvanic action. 

Chemtrol Corporation, 


11008 Santa Fe Ave, Lynwood, Calif. 


Solenoid valve-fin control 


109 + Solenoid valve provides inde- 

pendent controls for manual opening 

and adjustment of flow, opening and 

closing speed. Type HV can _ be 

mounted on piping running at any 

angle. Sizes range from % to 2 in. 
J D Gould Company, 4707 


Massachusetts Ave, Indianapolis, Ind. 





Identify your request with item number 
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A dependable supply of 
oil-free air or gas 


Graphitic-carbon wearing rings and pressure rings prevent 
metallic contact between the piston and cylinder bore— 
no oil is used anywhere in the compression cylinder or 
on the piston rod. 

NL Channel Valves are designed specifically for non- 
lubricated service. Carbon guides protect channel ends 
and special Teflon strips protect channel interiors and 
spring ends from metal-to-metal rubbing and wear. 











with Ingersoll-Rand 


Installed in a large brewery in 1933, this Ingersoll-Rand - S$ eo N i 
ES-NL compressor was the first unit ever built with non- 


lubricated cylinders. It is still in daily service, providing 


the clean, oil-free compressed air which is vital to prod- corm presso rs 


uct purity. Three other ES-NL compressors, installed 
since then, are shown in the background. 


In process and manufacturing plants all over the 
world, the problem of oil contamination in com- 
pressed air and gases has been successfully solved 
by the application of Ingersoll-Rand ES-NL com- 
pressors. 
The unique NL cylinder design provides com- 
pression without oil lubrication—through the use 
of graphitic-carbon wearing and pressure rings. 
The ability of these compressors to deliver clean, 
oil-free air and gas, in continuous, heavy-duty 
service, has been thoroughly proved in every field 
of application. 
If you -have an application where oil-lubricated 
compressor cylinders cannot be used, ask your 
One of four ES compressors with NL cylinders, supplying Ingersoll-Rand representative about the ES-NL 


oil-free air in the manufacture of super-precision instru- compressor, sizes 5 to 150 horsepower — other 
ments and aircraft ball bearings. Ingersoll-Rand NL compressors to 1000 hp. 


RI Ing ersoll-Rand 


1-422 11 Broadway, New York 4, N. Y. 
COMPRESSORS CONDENSERS AIR & ELECTRIC TOOLS PUMPS ROCK DRILLS GAS & DIESEL ENGINES 
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More EQUIPMENT NEWS 





Begins on page 162 


SECTION through salient rotor 
pole with integrated field coil illus- 
trates the bonding of coil and lock- 
ing at pole surfaces. Supporting 
collar is part of the structure. 
According to manufacturer, the 
smooth exterior surface shrugs off 
contaminants 


Insulating system offers more protection for motors, generators 


110 + Integrated field coil with a newly 
developed insulating system is designed 
to protect electric motors and genera- 
tors against atmospheric contaminants 
and destructive mechanical forces. 

It is said that integrated field coil 
construction is well suited for applica- 
tions requiring chemical resistance, 
oil and moisture-proofness, or sealing 
against atmospheric contaminants such 


as carbon black, dust and dirt. It is 
currently available for synchronous and 
de machines subject to severe duty 
cycling in Class A and B temperature 
classifications. Studies indicate, how- 
ever, that the system will eventually 
be available for Class H temperature 
applications. 

Primary insulation is glass, with 
fibers tailored and oriented for maxi- 


mum strength. Solventless types of 
inorganic, heat-stable resins augment 
glass fibers. Resins bond with coil 
conductors and pole surfaces, fusing 
structure into one integral part. En- 
veloping skin is locked with coil and 
pressure molded to coil contours. Unit 
requires little care; resists heat shock. 
Allis-Chalmers Manufacturing Co, 
952 S 70th St, Milwaukee, Wisconsin 





For more data on these items, use post cards on page 171. Identify your request with item number. 


Pneumatic signals changed to de 


111 + Mechanical and pneumatic signals can now be 
converted to de current for long-range transmission and 
then reconverted to pneumatic pressure for actuating con- 
trol valves or other pneumatic equipment. 

It is said that new system permits low-cost remote 
measurement, indication, recording and controlling of 
process variables by eliminating electronics and complex 
circuitry. Transmitter unit uses a flexure mounted beam 
and pneumatic nozzle as an error detector and power 
amplifier to convert a pneumatic signal to an electric sig- 
nal. Unit converts pneumatic signals of 3-15 psi or 
equivalent mechanical output into 3-15 ma dc current for 
electrical transmission. Receiver then converts this dc 
signal to pneumatic pressure of 3-15 psi. 

Fielden Instrument Div, Robertshaw-Fulton Controls Co, 
2920 North Fourth Street, Philadelphia 33, Pa. 





Explosion-proof portable hand lamp 


112 + Unit is designed for safe yet practical lighting in 
flammable atmospheres, such as in the interiors of fuel 
tanks during cleaning or painting operations. 

Fixture weighs less than 11 lb and uses 150 watt Par-38 
reflector type spot and flood lamps, which produce a con- 
centrated light pattern. Unit is UL-approved for Class I, 
Group C, locations (atmospheres Jaden with flammable 
mixtures of ethyl-ether vapors, ethylene, or cyclo-pro- 
pane) or Group D locations (atmospheres containing 
hazardous quantities of gasoline, hexane, naphtha, ben- 
zine, butane, propane, alcohol, acetone, benzol, lacquer 
solvent vapors, or natural gas). 

Cone-shaped aluminum body is ridged with heat-dissi- 
pating fins. Plastic coated fiber handle remains cool to 
touch after lamp has been in use for long periods. 

Crouse-Hinds Co, Wolf & 7th N Sts, Syracuse, N. Y. 
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I-T-E CIRCUIT BREAKER—KD (3,000 amp. rating) 
showing progressive assembly with Revere Copper 
and Aluminum Extrusions in place. I-T-E Circuit 
Breaker—KE is same type with 4,000 amp. rating. 


ALUMINUM 


for economy 


COPPER 


for conductivity 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Iil.; Detroit, Mich.; Los Angeles and Riverside, 


Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 
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REVERE 
ALUMINUM and COPPER 


—form a Money-Saving 
team in latest 


CIRC 


a ‘ 


Revere T. A. Service an Important Factor 
in Ultimate Design of Parts 


The larger of the two extruded and drawn copper shapes 
shown at extreme left started out on the drawing board as two 
pieces. It was thought that a single shape of this size could 
not be made satisfactorily. At this point, I-T-E Engineers got 
together with Revere’s T. A. (Technical Advisory) Service and 
threshed things over. The final result is the one-piece extrusion 
shown and a reduction in machining time. 


Aluminum was selected for the other extrusion shown because 
I-T-E found that it cost less per pound of metal and had a 
higher strength ratio when compared to a casting. Also, space 
was a factor. In all, Revere supplies 5 copper and 2 aluminum 
extrusions for KD and KE type I-T-E Circuit Breakers. All 
were designed to fit specific requirements of I-T-E Engineers. 
Where it could be used satisfactorily, aluminum was applied 
because of economy, while current carrying members called 
for copper. 


This is still another example of Revere supplying the metal 
that will do the best job and with the greatest economy 

be it aluminum, copper or any one of their alloys. So, with 
new things happening all the time in non-ferrous metals it can 
pay you to keep in close touch with Revere, 





More EQUIPMENT NEWS 


Begins on page 162 





Plastic insulation molds itself to surface 


113 + Flexible, foamed-plastic sheet insulation adapts itself to curved 
or irregular surfaces with little or no fitting or cutting, according to 
manufacturer. 

Flexibility of sheet form makes it particularly adaptable to insu- 
lating large tanks, irregularly shaped vessels, oversize pipes, and 
refrigeration and air-conditioning equipment. 

Material will withstand temperatures as high as 160 F, with no 
limitation at the low end of the temperature scale, since thickness 
can be built up by applying successive layers. 

Sheets have a k factor of 0.28 at 75-F mean temperature and a 
water vapor permeability of 0.1 perm. They are available in thick- 
nesses of 1%, 14, % and 34 in sheets 30x36 in. Sheets can be applied 
to almost any surface with adhesive. Need no mechanical supports. 

Armstrong Cork Co, 1010 Concord St, Lancaster, Pa. 


68 aa 


Air magnetic control used for tube expanding 


114 + Air magnetic control utilizes torque control for tube expand- 
ing. Operation is based on powerful permanent magnet that gives 
positive and instantaneous engagement and disengagement between 
driving mechanism and driven expander. Control is air driven and 
therefore suited for rolling tubes in hazardous locations. Unit weighs 
10 lb, measures 10% in. long and according to manufacturer is well 
balanced for ease in handling. Request details. 
Elliott Company, Springfield, Ohio 





To receive additional information on these new equipment items, use the handy 
post cards provided on page 171. Identify your request with the item number. 


Pump seal designed for long life 


115 + Boiler-feed pump mechanical seal is de- 
signed to provide long service life. Once in- 
stalled, seal needs no further attention and 
replacement of expensive sleeves is eliminated, 
according to manufacturer. It is said that loss 
of feedwater is prevented, since there is no 
leakage. 

Long seal life is obtained through use of a 
special closed circulating system, which provides 
cool water in sealing chamber. 

Seal comes fully engineered for particular 
operation, including adaptation to pump design 
and piping arrangement. Plans are furnished. 
All necessary recommendations are supplied 
and heat exchanger size is specified. Request 
additional details from manufacturer. 

Crane Packing Company, 6410 
Oakton Street, Morton Grove, Illinois 


Fire-resistant hydrolubes cut wear 


116 + These improved hydrolube fluids are cor- 
rosion and wear resistant. Manufacturers claim 
that wear resistance is in the same general range 
as petroleum hydraulic oils. It is said that tests 
have shown improved vapor phase corrosion 
protection for ferrous metals over that of pre- 
vious formulations. Manufacturers claim that 
CP hydrolubes have no harmful effects on pack- 
ings or seals. They are said to have good shear 
stability, high viscosity indexes and low pour 
points. Ordinary filters may be used. 
Carbide and Carbon Chemicals Company, 


30 East 42nd Street, New York 17, N. Y. 





Be sure to check this item... 


Evaporation barriers. p 182 


... and these and the many others 
appearing on pages noted below: 


Differential transmitter. . p 176 
Universal steam trap p 180 
Duplex lubricator p 184 
Portable pH recorder p 186 
Electric rotary hammer ..p 188 
Linear ball bearing...........p 190 
High-velocity control unit 
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A 300 hp, 360 rpm, 2300 volt, 1.0 power factor E-M Direct-Connected Synchronous 
Motor driving a 3-stage compressor providing air for a soot blower in a large chemical plant. 


What every new compressor should have 


@ Nicest thing you can do for a new large compressor 
is to couple an engine-type synchronous motor to it. 
There’s no better way to assure a most economical, re- 
liable and trouble-free drive. Look at the advantages: 


1. HIGH EFFICIENCY conversion of electric power to mechanical power 
by synchronous motors... resulting in minimum electric power cost 
operation of the compressor. 


2. POWER FACTOR CORRECTION by unity or 0.8 leading power factor 
synchronous motors... supplying leading reactive kva to improve 
plant power factor and further reduce power costs, save money on your 
power bills. 


3. DIRECT-CONNECTED synchronous motors save valuable floor space 


and require minimum maintenance. 


4. SIMPLE STARTING at full voltage is suitable for most direct-connected 
synchronous motor compressor applications. Or you can use E-M-invent- 
ed part-winding starting where starting limitations are severe. E-M 
starting arrangements are low in first cost and maintenance cost. 


1200-TPA-2136 
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And there’s nothing nicer for your compressor than 
an E-M Direct-Connected Synchronous Motor. E-M, 
pioneers in the development of synchronous motors 
and control, have over 40 years’ experience in the 
design of synchronous motors incorporating desirable 
characteristics and features such as those above. 

Let the E-M specialist engineer team design a 
smooth-running, modern drive unit to meet the re- 
quirements of your new compressor application. For 
complete information on E-M Synchronous Motors 
and their application in your plant, consult your nearest 
E-M sales engineer. And write for the issue of the E-M 
Synchronizer titled “The ABC of Synchronous Motors’? 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


SPECIALISTS IN 
MOTOR ENGINEERI 





K. M. Strange, Superintendent, J. C. Herring, Engineer, Keller 
F. Workman, Gulf Sales Engineer, in the Mississippi Power 
Company’s Plant Eaton, Hattiesburg, Miss. The 22,500 kwG.E. 
turbine (far background) was put into service in 1945. The 
No. 2 G.E. unit, 22,500 kw, started in 1947. In 1949 the 
22,500 kw Westinghouse turbine was installed. All three 
turbines have operated with Gulfcrest from the beginning. 
































Years of safe, sure, efficient lubrication 


ahead for these turbines with GULFCREST 


Gulfcrest’s unmatched record of performance in 
every type of steam turbo-generator guarantees 
safe, sure, efficient protection for these three units 
down through the years. 

These units have operated with clean lubricat- 
ing systems since going into service—no rust, 
sludge or foam. At last check, neutralization num- 
bers were as low as ever. 

Gulfcrest, super-refined by Gulf’s exclusive 
Alchlor Process, lasts indefinitely. It has served 
in several large turbines for over 20 years, with 
no significant change in original characteristics! 
The Alchlor Process takes place after thorough 


refining of carefully selected crude oils—and re- 
moves unstable hydrocarbons that normal refin- 
ing doesn’t remove. 

Gulfcrest is the world’s finest turbine oil, in- 
comparably stable. Your Gulf Sales Engineer 
will recommend the proper grade for you—just 
call the nearest Gulf office. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 


1822 Gulf Building 
Pittsburgh 30, Pennsylvania 
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To get more info 


on new equipment 





or FREE copies 
of latest bulletins 





follow these 
COSY STEPS onmasy 


Preceding pages tell you what's new 
in plant equipment. Each item is num- 
bered. For more details on any item, 
write its number here 


New free bulletins are listed and 
numbered, beginning on back of this 
page. To order those you want, write 
POWER item number here —do not 
use manufacturer's bulletin number. 


Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
various companies, they'll send the info 
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| want details on these New Products: 


‘ae ene | ee | ee 


Send me these FREE Bulletins: 


| | | | ee | | 


Please use before May 1, 1957. Void after this date 














I want details on these New Products: 
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Send me these FREE Bulletins: 
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Please use before May 1, 1957. Void after this date 

















i want details on these New Products: 
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Send me these FREE Bulletins: 
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Please use before May 1, 1957. Void after this date 

















Home Address . 
City & State .. 
Title ... 


Company 


Power a McGraw-Hill Publication 





This Month's FREE Literature 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 






































BOILERS AND AUXILIARIES 


Boiler-burner units. Illustrated 8-p bulletin 
1D-56-215 describes packaged firebox boiler- 
burner units engineered for 4-pass fire travel 
and automatic operation with oil or gas or 
oil-gas combinations. Available in 17 ratings 
from 35 to 485 hp. York-Shipley, Inc, York, Pa. 


Air-atomizing burner, for burning low cost 
residual oil at low pressure, is described in 
illustrated bulletin AD-158. Burner is rated at 
90 gph. Cleaver-Brooks Company, 326 E Keefe 
Ave, Milwaukee 12, Wis. 


Refractory materials. Lllustrated 8-p bulletin 
RB-20 covers 19 standard brands of refractory 
brick; lists classification, properties and appli- 
cations of each brand. Richard C Remmey 
Sons Co, Hedley St and Delaware River, Phila- 
delphia 37, Pa. 


Refractory castables, both high-temperature 
service and light weight insulating types, are 
described in illustrated bulletin. Complete 
specs, tabular matter. Walsh Refractories Cor- 
poration, 101 Ferry St, St. Louis 7, Mo. 


Insulating firebrick is subject of 8-p bulletin 
R-43. Contains photos, charts, tables, data on 
use of product in periodic kilns and salt-glaz- 
ing kilns. The Babcock & Wilcox Company, 
161 E 42nd St, New York 17, N. Y. 


CONTROLS: ELECTRICAL, MECHANICAL 


Control operation and application manual 
GEA-6372, 32 pp, describes manual, magnetic 
and reduced-voltage starters, pushbuttons, re- 
lays, limit switches, solenoids, pressure and vac- 
uum, float, and plugging and anti-plugging 
switches. General Electric Company, Schenec- 
tady 5, N. Y. 


Time-delay relay bulletin AWH TD403 con- 
tains details on function of three basic units, 
along with catalog part numbers for standard 
ranges and voltages in ac, de and 400 cycle. 
The A W Haydon Company, Waterbury, Conn. 


Electrical positioning controls for both push- 
button and automatic operation are covered in 
8-p bulletin J-100. Features a shaft-mounted 
control gearmotor for valves and variable-speed 
drives to provide remote or automatic flow, 
speed, proportion and tension control. The 
Jordan Co, 3235 W Hampton Ave, Milwaukee 
9, Wis. 


Temperature regulators, vapor-pressure oper- 
ated, are described in 4-p bulletin. Available 
in single-seat design for tight shutoff or double- 
seat design for continuous operation, both di- 
rect and reverse acting. Atlas Valve Co, 280 
South St, Newark, N. J. (Continued on p 212) 
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RotoGrate Stoker 


SELECTED FOR TIRE PLANT 
The B. F. Goodrich Company, Oaks, Pa. 













































































Detroit RotoGrate Stoker in 
B. F. Goodrich plant at Oaks, Pa 
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This Detroit RotoGrate Stoker is installed with a Wickes two drum 
Steam Generator, capacity 115,000 Ibs. per hour at 300 psi and 
440° F. Design is based on using 350° F preheated air, when 
burning Fairmont District West Virginia coal. This is part of 
an expansion program at this plant. Detroit RotoGrate is an 
advanced spreader stoker with specially designed overlapping grates that 
move slowly forward, discharging ash at the front. Any Bituminous coal or 
Lignite, and many types of refuse are successfully burned. High burning 
rates per square foot of grate and exceptional flexibility make this stoker popular. 
Detroit RotoGrate will save you money—improve your operation. 





DETROIT STOKER COMPANY 
GENERAL MOTORS BLDG.—DETROIT 2, MICH. 
District Offices in Principal Cities « Works at Monroe, Mich. 
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advises, “Don’t relive your mistakes” 


> | ALWAYS LOOK FORWARD to my periodic visits 
to Baltimore, Maryland. One reason is my craving 
for the steamed crabs they have down there. I 
never seem to get my fill of them. 

Big reason, though, is Buzz Crawford’s machine 
shop. It’s a regular idea factory. 

Buzz, an old friend of mine, designs and builds 
specialized equipment. People come to him with a 
problem—or a whim—and Buzz generally comes 
up with a “widget” that'll do the job. He once 
equipped a wealthy woman’s ebony-inlaid bridge 
table with a rig that would shuffle and deal the 
cards into a slot in front of each player. He still 
shakes his head when he thinks of that one. 

Buzz never went to college, but he’s one of those 
born machinists who has burned plenty of midnight 
oil.to learn all he could about the theoretical angle 
of things. 

He has four or five young designers working 
with him. They’re all from engineering schools, 
but they’re getting a real education from Buzz— 
and they love it. Together, they make quite a team 
and Buzz is proud as punch of them. In his own 
words he says “they keep me smart.” 

Walking into the shop a couple of weeks ago, I 


found Buzz and one of his boys down on their 
hunkers. On the floor was a geared shaft that was 
broken almost in two, about 16 inches from a large 
pinion on one end. 

“Post-mortem,” grinned Buzz as he stood up. 
“We've just found out why this baby let go. It’s 
a little rough on the budget, but we’re gonna re- 
gret it and forget it. Let’s get a cup of coffee.” 

Later he told me the shaft was from a piece of 
equipment being developed for Air-Force use in 
the Arctic. It failed during a cold-room test run 
with the temperature down to about —70 F. 

It was plain that it was a bitter pill for Buzz to 
swallow. But it was equally plain that he wasn’t 
going to brood over it. He’d made a mistake and 
had been brutally honest with himself in finding 
out why. After that, there was to be no crying 
over spilled milk. 

His philosophy of “regret it and forget it” says 
a lot in a few words. Being human, we'll make 
mistakes as long as we live. But having made one 
—and realizing it—we can benefit by the experience 
and go on from there. The self-torture of reliving 
past mistakes is as useless as trying to bring back 
yesterday. 
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how much 
by saving 


» padttea’s Bet rs: 


ease 


Here’s An Example Of Such A Savings 


could you add to your profit-- 
$50,000 per boiler cleaning ? 


Made Possible By Dowell Chemical Cleaning Service 


Dowell recently chemically cleaned a 1,000,000 lb. per 
hour steam generator for one of its customers. Total 
outage time was 48 hours. This saved the company 
an estimated five to seven days down-time, as 
compared to mechanical cleaning methods. 


Considering replacement power for a boiler of 

this capacity costs between $7,000 and $15,000 

per day, it’s easy to see a $50,000 savings. 

And, it’s just as easy to project a $250,000 

to $500,000 annual savings for a plant 
with five to ten such boilers. 


This particular case history concerns 


a power company with a forward- 
looking operations manager. But, 


have Dowell clean 


Dowell has other startling performance data 
you from your That's 
because chemical cleaning is so versatile. Dowell 
experts in removing scale and 
sludge from process systems, tanks and piping. 
They apply solvents in various ways 

such as filling, jetting, Dowell 
furnishes all the chemicals, 
trained personnel, and control 
equipment. 


to show own industry. 


engineers are 


cascading. 
necessary 
pumping 


For specific information on how chemi- 
cal cleaning can help you to greater 
profits, call the Dowell office near you. 
Or write Dowell Incorporated, 
Tulsa 1, Oklahoma. 


it chemically 


A SUBSIDIARY OF THE DOW CHEMICAL COMPANY 
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breechings 

stacks 

air & gas ducts 
casings 

louvers 

bins & hoppers 
insulation jacketing 


control panels & desks 


THE KIRK 


heet and plate 
abrication for 


The fabrication of sheet steel 
and plate to exacting specifica- 
tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 
4” thickness. 


Send prints for prompt quotation 
or write for your copy of the 
latest Kirk & Blum Sheet and 
Plate Fabrication Booklet. 


Whatever your requirements in 


sheet and plate fabrication . . . 
call on KIRK & BLUM. 


& BLUM MFG. CO. 


3233 Forrer Street, Cincinnati 9, Ohio 





More EQUIPMENT NEWS 


Begins on page 162 


Economy oil burner 


132 + Higher efficiency from low-cost No. 
5 fuel is said to be a feature of TH-60 
and TH-84 oil burners. A 2000-watt pre- 
heater heats oil to burning temperature. 
Manufacturer claims that a saving up to 
30% in fuel cost may be effected. Nos. 
1, 2 and 4 oils may also be burned. 

Other features are: (1) iris shutter to 
provide accurate, metered air contro] (2) 
built-in viscosity compensator to assure 
constant firing rate regardless of oil vis- 
cosity (3) improved air-oil atomizing noz- 
zle. Unit also has a low-fire start, which 
assures safe ignition without flarebacks 
because flame starts at small size. 

Compressor, fuel-oil pump and motor are 
located on a separate chassis, which may 
be installed on a wall or suspended from 
the ceiling. Request details from maker. 

York-Shipley, Inc, 
75 Jessop Place, York, Pa. 





For more details on these items, use post cards 
p 171. Identify your request with item number. 





Differential transmitter 


121 + Hitherto unchecked sources of 
steam, water and air in departmental con- 
sumption can be easily and economically 
cost-accounted with fixed range differential 
transmitter, according to manufacturer. 
Unit measures 614x3 in.; weighs 4% lb; 
can be pipe mounted; all connections 4 
in. internal NPT.. A wrench and screw- 
driver can install and adjust it on stream 
for zero. Diaphragm is neoprene-impreg- 
nated nylon. Body material is brass. Max- 
imum working pressure: 150 psi; tempera- 
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Get more HP delivered 
per $ of drive cost 


No other V-Belt has 
ALL these advantages 


WW 
th 


Gates Super Vs 


POWER 


AK 


. 


VVN\AA 


\ 


1. Tough, resilient Tensile Cords 


Super-strength tensile cords pro- 
vide 40% greater horsepower ca- 
pacity ... easily absorb heavy 
shock loads... reduce number of 
belts required ... save weight and 
space. 


- Concave Sidewalls (US. Pot. 1813698) 


Concave sides (Fig. 1) increase belt 
life. As belt bends, concave side- 
walls become straight, making uni- 
form contact with sheave groove 
(Fig. 1-A). Uniform contact means 
less wear on sides of belt... far 
longer belt life. 


. Flex-Weave Cover (US. Pat. 2519590) 


A Gates exclusive provides greater 
flexibility with far less stress on 
fabric. Cover wears longer... in- 
creases belt life...more power 
available to driven machine. 


. High Electrical Conductivity 


Built into Gates Super Vulco 
Ropes for safer drives (in explosive 


atmospheres). 


. Oil, Heat, Weather Resistant 


Special rubber compounds make 
Super Vulco Ropes highly resist- 
ant to heat, oil, and prolonged 
exposure. 
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Cut sheave width and weight 
with Gates Super Vulco Ropes 


You save on cost of iron... you reduce 
bearing width and support... you save space 
and overall cost... when you design a drive 
using Gates Super Vulco Ropes. Here’s why: 


5 Gates Super Vulco Ropes 
do the work of 7 standard V-belts 


That’s because Gates Super V-Belt has 40% more 
horsepower capacity than standard belts. Therefore, 
you can reduce sheave width and weight... cut cost. 

A wealth of drive data is quickly available to you. 
Simply call your nearby Gates V-Belt Distributor (see 
*phone book yellow pages) for a Gates V-Belt specialist. 
Stocks available in industrial centers around the world. 
The Gates Rubber Co., Denver, Colorado— World’s 
Largest Maker of V-Belts. 


The Mark of <P» Specialized Research 


Ria ial 


TPA 91 


Drives 





Simply insert tube, then weld! No wonder Parker Weld-lok tube fittings are 


so easy to use. 


. . by anyone, anywhere. You don’t need special gripping fix- 


tures. A tapered socket aligns and holds the tube. The permanently welded joint 
is unaffected by vibration, shock, or thermal distortion. Especially good under 
extreme temperature or corrosion conditions. 


Use Parker Weld-lok fittings 


for tubing Y% through 2° 0.D. 






























































Cutaway view of Weld-lok tube fitting 
shows detail of the simple design. All 
commonly used connectors and body 
shapes are offered in steel and stainless 
steel. Send for Catalog 4370 listing 
shapes, sizes. 


Intru-lok fittings are easy to use for 
copper instrumentation lines. Just insert 
the tube, then tighten the nut with a 
regular wrench ... for a leakproof vibra- 
tion-proof joint. Also used with plastic 
tubing. Send for Catalog 4324. 


TUBE AND HOsE FITTINGS DIVISION 
Section 424-X 
The Parker Appliance Company, 17325 Euclid Ave., Cleveland 12, Ohio 


Par 


er 


Hydraulic and fluid 
system components 





More EQUIPMENT NEWS 


Begins on page 162 





ture: 150 F. Air supply pressure is 20 
psi. Air consumption is 0.10 standard cfm. 
Output pressure range is 3 to 15 psi. 
Calibration accuracy is better than 1%, 
according to manufacturer. Sensitivity ex- 
ceeds 0.1%. Ranges: 0 to 50, 100, 200 
and 300 in. of water. May be mounted 
indoors or outdoors. 
Taylor Instrument Companies, 


95 Ames St, Rochester, N. Y. 


Centrifugal switch 


137 + Unit protects gas furnace burner 
against blower failure. If blower speed 
falls below normal, switch actuates con- 
trols which immediately shut off gas flow. 
Switch is mounted on blower shaft and 
operates in conjunction with a mercury 
switch assembly. According to manufac- 
turer, switch operates on frictionless, snap- 
action principle that eliminates all wear 
associated with fly-ball-spring-pivot gover- 
nors. It is also claimed that switch pro- 
vides a uniformly operating life in excess 
of 1,000,000 cycles. 
Torq Engineered Products Co, 
Interstate St, Bedford, Ohio 
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Molybdenum disulfide 
compound 


141 + Line of molybdenum disulfide com- 
pounds are designed specifically to help 
solve industry’s tough lubrication problems. 

Each product in the line is developed 
with a particular industry in mind, but, 
according to manufacturer, its applications 
are not limited to one field. As an exam- 
ple, one such product incorporating moly 
in a volatile base, is applied in the same 
manner as a light viscosity lubricant. Moly 
is conveyed to points to be protected where 
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ome (CONTINENTAL 


POWER 


through [ \/ 
CONTINENTAL OW tage 


DRAWOUT SWITCHGEAR 


EQUIPMENT 


NEW “CORDON” 
Current Limiting 


Circuit Breakers 





[ 


New draw-out “Amp-Trap”, 





unusually compact current lim- 
iting fuse, makes combination 
breaker feasible. 


Compare for yourself. 
Write for detailed 
specifications today. 


20C 
* ~~ 


PLAS 


compact, 
low cost units 
with 100,000 amp 


interrupting rating 


This CONTINENTAL Low Voltage 
Switchgear offers attractive initial cost ... 
plus a new protective device that solves 
high magnitude low-voltage short circuit 
current problem. 


“Cordon” current limiting Circuit Break- 
ers provide protection to 100,000 amp. 
rms interrupting rating, yet save you 
money. Add this important feature to the 
safety and economy of rigid, compact 
CONTINENTAL switchgear. . . the result 
is low cost, low maintenance equipment 
protecting you better than ever. 





DELIVERY: 6 WEEKS* 











CONTINENTAL 


ELECTRIC EQUIPMENT CO. 


221 West 4th Street Cincinnati 2, Ohio 


*Standardized units only, not requiring approval drawings. If approval drawings are required, add 2 weeks, 
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it volatizes, leaving moly to function as a 
dry lubricant. Originally developed for use 
in the food and textile industries, it is 
said to have infinite applications in the 
power field. 

VanGuarD Solid Lubricants, Inc, 

57 E 73rd St, New York 21, N. Y. 


AC Series 
capacities to 
800 TPH 





Reduction 
Otel —) Me ad —) al eo) s 


Radial wheel fan 
123 + Radial blade fan has high-volume, 


high-pressure characteristics that make 
lower first cost possible on many applica- 
tions. Type CR fan offers high mechanical 
efficiency—above 78% —over a broad range, 
and is also highly suitable for handling 
dust-laden air. These characteristics are 
said to be result of inlet-to-outlet stream- 
lining and radial blade design. 
Buffalo Forge Company, 
465 Broadway, Buffalo, N. Y. 


WC Series 
capacities to 
90 TPH 





For more details on these items, use post cards 
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Coal Sample 

Crushers i ; San : 
capacities to | — . 
2000 ls a 
Per Hr. Seager, 


Come from American 


Ring Coal Crushers 








¥In a recent independent survey, it was 
found that American Crushers reduced over 61,000,000 
tons of coal at a parts replacement cost (including 
standby parts) of less than 1/10th of 1¢ per fon. 


THERE CAN BE NO BETTER PROOF OF AMERICAN QUALITY! Universal steam trap 


° KYA WRITE for Literature on These Crushers 124 + Small, lightweight bucket - type 

» a se steam trap for unit heaters, small process- 

f " PULVERIZER COMPANY end, Manuf of Riay Crushers ana Patorrigers ing machinery and like applications is 

es : wee available in 14-in. pipe size with a univer- 
Qy J 1349 MACKLIND AVE, + ST. LOUIS 10, MO. sal pressure range from 0 to 125 psi. 

> Trap operates on a balanced pressure 
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(Left, A) wide bucket “‘L’’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now...for low steam consumption - 


COPPUS TURBINES can be furnished 
with wide bucket “‘L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type “L’” Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economical use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 


e@ Turbines rated close to your exact hp 


se SUSE UU ewes 
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requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

e@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

e@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 

@ Optional carbon ring packing glands. 


Je eee weer a 


Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go 
farther. Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 
161 Park Avenue 
Worcester 2, Mass. 

Sales offices in 

THOMAS’ 

REGISTER 





INDUSTRIAL LIQUID FUEL-GAS INSTALLATION 


NATIONAL AIROIL BURNER CO., INC. 


INDUSTRIAL OIL BURNERS~GAS BURNERS, FURNACE EQUIPMENT 


182 


74 Complete Line of 


COMBUSTION 


ACCESSORIES 





for EVERY 


. Air Control Door and Frame, top hinged, ratchet type, heavy duty, for 
manual control. Surfaces are machined to a close fit. 

. Fuel Oil Suction Strainer, single type. Large basket area insures low 
pressure drop; cover and basket easily removed for cleaning. 

. Wide-View Peephole, safety, curtain type. Cobalt glass removed to 
show bearing surface for curtain. Curtain halves are interlocked— 
open simultaneously. 

. Ignition Port with Refractory Tile No. M896... 
3” pipe. Also serves as a peephole. 

. Furnace Relief and Access Door, heavy construction, practically air 
tight. Door casting correctly weighted, lined with plastic refractory 
retained by imbedded grill; with observation port and cover. 

- Fuel Oil Heater, Self-Cleaning, Spiral Coil type. High oil velocity 
in coil, resultant turbulence prevents carbon formation. No internal 
connections or joints. 

- Fuel Oil Pumping and Heating Unit . . . Twin or Single Pumps, Steam 
driven, Electric driven or combination Steam-Electric, with Single or 
Double Fuel Oil Heaters and accessories for feeding oil at constant 
pressure and temperature. 


for use with standard 


+» yes, just as we are proud of supplying the right liquid fuel or gas burning 
equipment (over 40 years experience throughout industry), so, also, are we proud 
of our full line of highest quality accessories to supplement your every combustion 
need. Within our modern, ‘‘daylight'’ factory, salesrooms and general offices 
NATIONAL AIROIL likes and adheres to the phrase, ‘nothing but the best''l We 
believe that our record speaks for itself... i.e.; the “right combination" for you 
in achieving maximum combustion economy is: NATIONAL AIROIL Fuel Oil, Gas 
or Combination Oil and Gas Burning Equipment; NATIONAL AIROIL Combustion 
Accessories; and, NATIONAL AIROIL Engineering Consultation. 
May we be of help to you in accomplishing your particular installation or in 
solving that difficult problem? 


incorporated 


Established 
1912 1917 


CHEMICAL-PETROLEUM DIVISION 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
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principle through function of a dual-valve 
which automatically compensates for dif- 
ferential pressures through a range of 0 
to 250 psi. 

Dual valve permits trap to operate 
through fluctuating steam pressures and 
variable condensate rates within range of 
the traps without changing orifice size or 
bucket weights. Discharge capacities range 
from 3500 lb per hour in the % in. to 
55,000 lb per hour in the 1% and 2 in. 
traps. 

Perfecting Service Co, 
332 Atando Ave, Charlotte, N. C. 





Adaptable dee ring 


126 + Dee ring is functional in design, 
adaptable to any style belt and requires 
no special application or different tech- 
nique to use. 

According to manufacturer, design makes 
it impossible for snap to get underneath 
waist strap, thereby eliminating snap roll- 
out hazard. In addition to safety features, 
angle is said to be more comfortable, re- 
lieving body pressure where dee plate is 
fastened to belt because it holds safety 
strap in more normal relation to pole. 

Miller Equipment Co, Inc, 
1 New St, Franklin, Pa. 
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Evaporation barriers 


117 + Evaporation barriers are specifical- 
ly designed for vapor retardation by as 
much as 75% 

Barriers are, in essence, expanded poly- 
ethylene miniature floats containing thou- 
sands of tiny air cells for buoyancy and 
light weight. They exhibit chemical and 
solvent resistance of polyethylene, and, ac- 
cording to manufacturer, cannot be punc- 
tured or broken in roughest use. 

Specifically engineered surface contours 
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Unretouched photo showing typical 
return line corrosive action resulting 
from carbonic acid and dissolved 
oxygen in condensate. 


BREAKING DOWN WITHIN 


This section of pipe looks like new— 
on the outside. But take a look inside. 
Grooving action caused by carbonic 
acid and deep pitting, the result of 
dissolved oxygen attack, have almost 
completely penetrated the pipe wall. 

Dearborn FILMEEN* prevents such 
destruction. FILMEEN forms a pro- 
tective, non-wettable barrier between 
treated steam, or condensate, and 
metal pipe surfaces. By preventing 
the carbonic acid and dissolved oxy- 


*FILMEEN is the trade-mark of a corrosion-inhibiting 
compound patented and produced exclusively by Dearborn 
Chemical Company. U.S. Pat. No. RE 23614. 


Dravbow. 


.-..a leader in water conditioning and 


gen from coming into contact with 
the metal, FILMEEN assures corro- 
sion-free lines. FILMEEN is only one 
of many Dearborn water condition- 
ing products scientifically developed 
to control specific corrosion prob- 
lems. Others eliminate scale, sludge, 
carry-over and similar difficulties. 
Power engineers in leading indus- 
trial and commercial plants place 
their confidence in Dearborn’s 70 
years of experience in water chemis- 


try. They have found the answer to 
the demand for complete plant pro- 
tection in Dearborn Supervisory 
Service—a properly balanced water 
conditioning program which com- 
bines quality products with correct, 
technically supervised control 
methods and test procedures. 

Let a Dearborn Engineer survey 
your plant and recommend the type 
of water control’ program best suited 
to your requirements. 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PO Chicago 54, Ill. 


Gentlemen: 0 Have a Dearborn Water Conditioning Engineer 


Name 
Company 


Address 


corrosion control for 70 years 
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call. 
O Send me complete information on Dearborn 
Water Conditioning Program. 





The “Pressure-Sealing’ 
_V-Ring Packing — 


BBR isi 


SEATS 
AUTOMATICALLY 
e 
KEEPS EQUIPMENT 
RUNNING SMOOTHLY. 
CUTS MAINTENANCE 
@ 

BASIC MATERIAL 
COMBINATIONS FOR 
VARIOUS SERVICES 
@ 


A SIZE FOR EVERY 
ROD & STUFFING BOX 


Ask your BELMONT 
Packing Distributor 
or write for catalog. 


Scientifically designed to make the pres- 
sure seal itself, BEL-VEE Rings expand 
toward the rod and stuffing box wall, 
on the power stroke or with increased 
pressure, to automatically form the 
pressure seal. 


On the return stroke, or with pressure re- 
laxed, BEL-VEE Rings. contract from 
the rod for free movement with mini- 
mum friction. 


BEL-VEE Rings are individually molded 
in a number of basic material combi- 
nations. Offered in sets for pressures to 
6000 psi. for sealing reciprocating rods of 
pumps, engines, compressors, hydraulic 
equipment and valve stems—handling 
water, oil, solvents, steam, air and gas. 


BEL-VEE Rings are made in practically 
every rod and stuffing box size. 


THE BELMONT PACKING 
& RUBBER COMPANY 
Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 
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provide for extensive interlocking and 
clustering at the surface of volatile solu- 
tions. 

Technical data: bulk density—17 lb per 
cut ft; material density—35 lb per cu ft 
equals .60 density; number of barriers per 
lb—240 or 480 per cu ft; nominal dimen- 
sions—%4 in. thick by 1% in. max width. 

American Agile Corp, 5461 
Dunham Rd, Maple Hghts, Ohio 


Duplex lubricator 


118 + Two independent lubrication sys- 
tems, providing both cyclic and continuous 
oil flow to different bearings on same ma- 
chine are built into single automatic lubri- 
cator. 

Lubricator is designed specifically for 
machines with dual lubrication problem, 
where some bearings need periodic lubri- 
cation, others require oil continuously. 

Unit consists of two independent gear 
pumps with common drive gear, mounted 
in single housing, both drawing oil from a 
common reservoir in bottom of the hous- 
ing. Each pump has its own inlet (from 
reservoir) and outlet (to distribution line), 
feeding oil through separate distribution 
systems to bearings each serves. At each 
lubrication point in the distribution systems 
a meter-unit filters and measures exact 
quantities of oil fed to each bearing. 

Bijur Lubricating Corp, 151 

W Passaic St, Rochelle Park, N. J. 
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Adjustment sheaves 


129 + One and two-groove sheaves, for 
speed adjustment of V-belts, are designed 
for low horsepower applications. Manu- 
facturer claims that sheave provides for 
maximum design horsepower. 

Keys transmit all rotational torque from 
shaft to hub and hub to disks. It is said 
that set screws no longer bite into threads. 
Flexible - joined set screw and key give 
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For many years, Jeffrey coal and ash handling 
equipment has been safeguarding service in 
many of the country’s power plants. And 
showing a remarkably low cost-per-ton of 
coal handled. Jeffrey makes equipment for 


from track hopper every type and size of plant. 
TRACK HOPPERS—in many shapes and sizes; 
5 tons to 30. 


fo silos fo bunkers. se FEEDERS—spiral, plate, electric vibrating and 


apron feeders; a type to meet any local condition. 
from ash pit to the dump, CRUSHERS—reduce lump coal to uniform sizes 
in a single operation, assuring maximum stoker 
efficiency. 
a BUCKET ELEVATORS-—for elevating and distrib- 
J Fa FFREY mec hanizes uting coal; in various heights and in capacities of 
25 tons to 40 tons per hour. Also V-bucket 
elevator-conveyors and pivoted bucket carriers. 
ever move a Scraper and drag chain conveyors for inclined 
y °e and horizontal runs. 

SPIRAL CONVEYORS-— ideal for use in limited 
space and where demands are moderate. Coal can 
be discharged at any point through valves in trough 

bottom. Available in various lengths. 


Jeffrey engineers will assist you in selecting oy 

the most efficient and economical Jeffrey coal Jy =e —“ e 2° ew 
and ash handling equipment to meet your ie 

requirements. Literature is available on each 
of these product groups. The Jeffrey Manu- 
facturing Company, Columbus 16, Ohio. 


CONVEYING * PROCESSING * MINING EQUIPMENT * TRANSMISSION 
MACHINERY * CONTRACT MANUFACTURING 
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urra 
urbines 


One of 4 Murray type U turbo-gear units installed in a southwest rubber 
plant still giving trouble free service after 12 years in an unprotected out- 
door location. This unit drives an Induced Draft Fan requiring 425 HP at 
683 RPM. The turbine speed is 3500 RPM. 


@ Murray turbo-gear units for mechanical drive are right at home 
in difficult outdoor installations. Fans, pumps, compressors, and many 
special types of slow speed machines are among the long list of 
installations powered by Murray turbo-gear units. 

Murray gears are of the Herringbone or Double Helical type and all 
are pressure lubricated at the point of tooth contact. 


4 lj R ¢ AY IRON WORKS COMPANY 
BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quarters of a Century 


186 
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positive lock between movable disk and 
stationary hub. Manufacturer claims that 
key and set screw cannot drop out during 
adjustment nor move out of alignment. 
Allis-Chalmers Mfg Co, 
952 S 70th St, Milwaukee, Wis. 


Portable pH recorder 


119 + Portable, self-contained, pH meas- 
uring and recording instruments requiring 
no external power supply are designed for 
field surveys of stream pollution, waste- 
treatment plant effluent, and_ industrial 
water supplies, as well as in-plant studies 
at locations where a permanently mounted 
pH recorder is not desired, or where power 
is not available. 

Equipment will cover total pH range of 
0-14 in two partial ranges of 0-8 and 6-14. 
Selection is by means of a switch located 
on amplifier. Chart drive can be set to 
rotate chart in either one hour or 24 
hours. 

Two units weigh less than 50 lb. Tem- 
perature compensation is by means of a 
manual adjustment, after reading tempera- 
ture of liquid being tested. Various types 
of electrodes are available, including those 
for immersion, flow and laboratory appli- 
cations. 

The Bristol Co, 
117 Bristol Rd, Waterbury, Conn. 
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Gas burners for tube firing 


133 * Series RTG burners are designed 
to provide control of flame length to fit 
length of radiant tubes and give better 
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STANOLITH Grease gives coal a smooth ride 


Over 5,000 bearings need just 
one grease. Never a bearing 
lubrication failure. 


Part of the coal for the Wabash River Generating 
Station operated by the Public Service Co. of In- 
diana near Terre Haute, comes directly from the 
Viking Coal Mine Processing Plant via a conveyor 
system. The system operates 365 days a year mov- 
ing up to 4,800 tons of coal per day. STANOLITH 
Grease has been used to lubricate all bearings in 
the conveyor system since February 3, 1953, the 
start up day. In all that time there has never been 
a bearing lubrication failure. 


Prior to the initial operation of the conveyor 
system, maintenance supervisors 
checked with Paul Manning, 
Standard Oil industrial lubrication 

| specialist, about lubricating the new 





Quick facts about STANOLITH Grease 


@ Water resistant 
® High temperature resistant 
® Pumpable in grease gun or pressure system 


® Mechanically stable 


installation. Paul, they knew, has extensive 
experience (21 years) in handling lubrication 
problems of this kind. Working with plant man- 
agement, Paul recommended STANoLITtH Grease 
No. 42 for the job. STANOLITH Grease has fulfilled 
maximum expectations, 


STANOLITH Grease is a smooth textured grease. 
It is made from highest quality oil, lithium soap 
and special additives. It resists water washing 
and water contamination. STANOLITH Grease 
works well in exposed, outdoor installations. It 
will not channel. It is chemically stable. It can be 
applied easily by hand, gun or pressure system. 


Find out more about STANOLITH Grease. Talk to 
your Standard Oil industrial lubrication special- 
ist. There is one near you in any of the 15 Midwest 
or Rocky Mountain states. Or write 910 South 


‘Michigan Avenue, Chicago 80, Illinois. 








Part of coal conveyor system at 
Wabash Power Plant, Terre Haute. 
Entire conveyor is lubricated with one grease 
—STANOLITH. No bearing failures 
experienced during the 34 
years conveyor has operated. 





FRAHM FREQUENCY 
MONITOR 


... for opening or closing an elec- 
trical contact when the frequency of 
the power line to which the mon- 
itor is connected reaches a preset 
limit. The monitor can be furnished 


for low or for high limit operation. 


TYPICAL APPLICATIONS 
... In power transmission systems as a low frequency alarm with manual reset 
to call for load shedding or other corrective action to bring system frequency 
back to normal. 

... For generators as low and high frequency alarm and, under certain con- 
ditions, as simple “on-off” frequency controller which can keep frequency be- 
tween preset low and high limit. 

... For turbines and other machinery with parts rotating at high speed as 
overspeed alarm and limiter when used in conjunction with an electric tachom- 
eter generator. 


Write for PRICES and BULLETIN 33-06-P 








Biddle Motor and Phase Rotation 


Tester (Dual Purpose) 


With it you can... 


@ Determine the direction of 
rotation of electric motors 
before they are connected to 
the line. 


Determine the phase rota- 
tion or sequence of energized 
power circuits. 


Here is a positive means for deter- 
mining which motor leads must be 
connected to certain conductors of a 
supply system to insure that the 
motor will rotate in a prescribed 
direction when energized. 


This device will permit the elec- 

trical contractor or industrial main- 

tenance electrician to permanently connect and tape the terminals of the 
motor being installed, without having to first energize the motor by a tem- 
porary “hook-up” from a power source, if available, to determine its rotation. 


Housed in a sturdy oak case 124” x 814” x 414” this compact unit weighs 
approximately 10 pounds and is supplied complete with 3 line and 3 motor 
leads which store in the compartments either side of the instrument panel. 


For complete details write for BULLETIN 80-P 


JAMES G. BIDDLE CO. 


ee ELECTRICAL TESTING INSTRUMENTS 1316 ARCH STREET 


* SPEED MEASURING INSTRUMENTS PHILADELPHIA 7, PA. 


* LABORATORY & SCIENTIFIC EQUIPMENT 
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heat distribution. Primary-air adjustment 
feature permits burner application to a 
full range of tube sizes. 

According to- manufacturer, burner oper- 
ates more quietly because major portion 
of combustion air is introduced around 
outside of flame retention nozzle. Diverted 
air flow helps prolong combustion over a 
greater length to get best heat distribu- 
tion. All combustion air is supplied through 
sealed-in burner, eliminating need for an 
eductor or exhaust fan. Burner permits 
turn-down ratio of 5 or 10 to 1. Unit may 
be operated with automatic control of on- 
off, high-low or modulating type. 

Hauck Mfg Co, 124-36 10th St, 
Brooklyn 15, N. Y. 





Electric rotary hammer 


122 + Portable electric rotary hammer. 
Creates over 36,000 shock waves a minute, 
cuts a clean, true hole up to 40 ft in depth 
through the hardest stone, rock or rein- 
forced concrete, according to manufacturer. 
Weighs approximately 10 lb. Requires no 
pressure. Unit features a high-speed water 
and air swivel, and is designed for drilling 
3/16 up to 1% in. diameter in concrete 
or masonry for steel pipes, slug-ins and 
electrical installations. 

Demo-Haines Tool Corp, N 10th 

Machine Works, Enid, Oklahoma 
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Mechanical load meter 


120 + Unit measures any mechanical 
load, force or thrust. Converts mechanical 
force to proportional hydraulic pressure, 
through use of diaphragm-type assembly. 

Pressure is indicated on test gage, which 
is specially recalibrated to read directly 
in mechanical force. Different models are 
offered with different size diaphragms and 
related parts. Thus, very heavy loads may 
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Fast’s Couplings give Waldorf-Astoria 
25 years of trouble-free service! 


In 1930, Waldorf-Astoria management introduced air- 
conditioning in the hotel with the installation of a 
240-ton centrifugal compressor. Five years later, two 
350-ton compressors were added. All three machines 
were equipped with Fast’s Couplings. To this date, 
those couplings have required no repairs of any kind. 

For Fast’s, the original gear type couplings, trouble- 
free performance is an old story. Because of their rug- 
ged all-steel construction and unique design, Fast’s 
Couplings many times outlast the equipment they con- 


nect. This means you save on maintenance. You save 
on costly down-time. And throughout the years you 
can count on Fast’s to provide reliable high torque 
transmission and protect your equipment against mis- 
alignment. 

Over 35 years of coupling experience qualify 
Koppers’ staff to give you the most effective and cost- 
saving solutions to your coupling problems. For free 
catalog, mail coupon below to: KOPPERS COMPANY, 
INC., Fast’s Coupling Department, 3301 Scott St., 
Baltimore 3, Maryland. 


” AN PASTS Couplings 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3301 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me FREE Fast’s Catalog giving detailed de- 
scriptions, engineering drawings, capacity tables and photographs. 


Qo Eee 


METAL PRODUCTS DIVISION + KOPPERS COM- 
PANY, INC. + BALTIMORE, MD. This Koppers 
Division also supplies industry with American Ham- 
mered Industrial Piston and Sealing Rings, Koppers 
Electrostatic Precipitators, Aeromaster Fans and Gas 
Apparatus. Engineered Products Sold with Service 


Company 


Fe NEOTEL CECE Co rete ee 
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UCTION FEATURES --- 
CONTROLLED QUALITY 
Deaerator 

(Vise One indood! 


ely assembled in our own shop 
ed by our own skilled employees 
rvised by our own engineers 
ighest quality materials 

oved shop 

check-out of assembled unit 
ulk shipment 

ray and combinations available 
el internals 

D all loads 

,000 Ibs. per hr. capacities 


CONSTR 


Constantly sq 
Fabricated of 
API-ASME aj 
Always a 


Pe PE ee et eR = 


Self-adju 
_ 10,000 


From your initial inquiry through 
the shipment of the completed 
deuerator, LkA Water Softener Co. 
takes complete responsibility. 

You are assured of the finest 
workmanship and control with 
constant inspection and supervision 
by our qualified engineers as 
fabrication and assembly proceed. 
Consistant top quality equipment 
is the result. 


You KNOW where your 
L*&A Deaerator is 
made! And this complete 





control from one source 
enables LX&A to deliver 
on schedule and 

ready for quick 
installation. 


100,000 Ibs. per hr., 10 min. storage unit 
being loaded for delivery to eastern 


chemical manufacturer May we send you a copy of 


our new Deaerator booklet? 
Simply ask for Bulletin 102-A 


Lx A WATER SOFTENER COMPANY 


1007 Air Way, Glendale 1, California 


REPRESENTATIVES IN PRINCIPAL CITIES 


Demineralizers @ Hot Process Softeners @ Floc Treators @ Decerators @ Zeolite Softeners @ Dealkalizers 


190 
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be determined without involving excessive 
hydraulic pressures; and, conversely, very 
small loads are determined without the 
complications of measuring very low hy- 
draulic pressures. 
Charles W Schneible Co, 
32 Lee Court, New Rochelle, N. Y. 


Linear ball bearing 


130 + Linear ball bearing permits use o 
shaft support members along the length os 
shaft traversed by bearings. These bear 
ings are known as open-type ball bushings 
and are said to be suited to applications 
where extreme rigidity or unusually long 
shafts are a requirement. 

Open construction of bearing also per- 
mits adjustment of its bore diameter by 
use of set screws or other clamping ar- 
rangements. This feature eliminates shake 
or play by adjusting for a free-running 
line-to-line or slight preload fit. 

Thomson Industries, Inc, 
Manhasset, N. Y. 





For more details on these items, use post cards 
p 171. Identify your request with item number. 





Heating-ventilating unit 


% Large capacity heating and _ventilat- 
ing unit features sectionalized design. 
Nine unit combinations are offered in the 
line, ranging from a basic model supply- 
ing untempered make-up air to a deluxe 
model that provides heating, ventilating 
and humidification. 

Deluxe model includes an insulated and 
baffled discharge plenum with insulated 
enclosure for motor mounting, fan section 
and coil with attached face and bypass 
section, and a combination filter-mixing 
box. *Request further details direct from 
manufacturer, on company letterhead. 

The Trane Company, 
206 Cameron Ave, La Crosse, Wis. 
(Continued on page 192) 
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Inside Story on POWELL 
PRESSURE SEAL VALVE S 


Pressure seal valves may appear similar on 
the outside. However, the Powell Pressure Seal 
Valves are quite different in design and in 
manufacture. And the inside story on Powell 
Pressure Seal Valves is that every valve has 
PERFORMANCE VERIFIED. 





Only the finest materials are used in Powell 
Pressure Seal Valves, and painstaking quality control 
is rigidly enforced through each step of manufacture. 
For example, every ee operation is accu- 
rately gauged. All parts are thoroughly cleaned 

and degreased and thorou ghly inspected. 


Because of Powell's painstaking quality control, 
plant shutdown through valve failure is practically 
unknown. Records from power and industrial 

plants the world over prove it. 


Consult your Powell Valve distribu 
none is near you, we'll be please 
tell you about our COMPLETE quality 
which has PERFORMANCE VERIFIED. 


if 


FIG. 11303 -—-— (Sectional) 
1500-Pound Pressure Seal 
Steel Gate Valve 








Fig. 1314-A -- 1500 FIG. 11365 --— 1500-Pound 
Pound Integral Bonnet Pressure Seal Piston Guided 
Steel "Y" Valve. Horizontal Lift Check Valve 


The Wm. Powell Company, Cincinnati 22, Ohio... 111th YEAR 





git sccige mae te 0 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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1. Induced- 
draft towers 


2. Forced- 
draft towers 








3. Cooling and 
condensing units 


4. Air coolers 


AEROMASTER FANS 


First choice for all four 


Ask the manufacturer . . . ask the 
user... what fan he prefers for his 
cooling equipment. Chances are 
he’ll say Aeromaster. 

Why? Because he knows from 
experience that Aeromaster Fans 
can be relied upon to give good 
service. 

Aeromaster Fans are precision- 
engineered, adapted from high 
speed aircraft propellers. They 
have adjustable blade pitch and 
anti-flutter design . . . therefore, 
require less horsepower. And they 
last longer too, thanks to the 
exclusive Aeroloid blade coating 
to resist acids and alkalies, abra- 
sion and weather. Overall result: 


Aeromaster Fans give more cooling 
at lower cost. 

Available in 4, 6, or 8 blade 
styles, in diameters of 5 to 24 ft., 
with capacities up to 1,000,000 
cubic feet per minute, all Aero- 
master Fans are fully guaranteed. 

Koppers also has trained engi- 
neering specialists available in 
principal cities, insuring prompt, 
expert Aeromaster Fan service. 
And Koppers is always ready to 
consult with you on special fan 
problems. Next time you plana re- 
placement of present fans, specify 
Aeromaster. When you consider 
new equipment, call on Koppers 
... always eager to be of service. 


-4tenomasten’ Fans 


p= MAIL COUPON TODAY FOR COMPLETE INFORMATION~"4 


METAL PRODUCTS Div. 
@ KOPPERS COMPANY, 
INC. BALTIMORE, MD. ¢ 
This Koppers Division also 
supplies industry with Fast's 
Couplings, American Ham- 
mered Industrial Piston and 
Sealing Rings, Koppers Elec- 
trostatic Precipitators and 
Gas Apparatus. Engineered 
Products Sold with Service 


KOPPERS COMPANY, INC., Aeromaster Fans,260! Scott St., Baltimore 3, Md, 
Gentlemen: Please send me detailed information on Aeromaster Fans for 


++eeee+s(name and type of equipment to be cooled). 


NEWS 


Begins on page 162 


High-velocity control unit 


136 + High-velocity under-window unit, 
Model CM, is designed for installation un- 
der windows or on any wall surface. It is 
said that adjustable grille used on unit 
assures rapid diffusion and draft-free dis- 
tribution of the conditioned air. To pre- 
vent grille from being covered by objects 
that would prevent proper distribution of 
air, front of cabinet is sloped. 
Barber-Colman Company, 
115 Loomis St, Rockford, III. 





For more details on these items, use post cards 
p 171. Identify your request with item number. 








Cutting oils 


139 + Series of cutting oils are said to 
be especially effective when applied to 
difficult broaching, gear hobbing and tap- 
ping jobs, where problems of high pres- 
sure, heat and friction exist. 

One of the oils is said to increase gear 
hob life up to eight times more than nor- 
mal length of service. Tap life and tool 
life on difficult pipe threading is also said 
to be greatly increased. 

Tower Oil Company, 300 
W Washington St, Chicago, Il. 





Pipe protection 


pm TRI-SUL-ITE is the new name for 
specially selected natural mineral 
gilsonite underground pipe protec- 
tion, mined, blended and formerly 
marketed under name of Insul-ite. 

Tri-sul-ite is said to be one of the 
few natural minerals which have 
been found successful for providing 
complete protection for underground 
pipes. 

Manufacturer feels that this is a 
far more suitable name for the gil- 
sonite product because, properly in- 
stalled and cured, it forms three 
zones of corrosion protection, water 
impermeability and insulation. 

Product is available in three types 
to meet most requirements. Proper 
selection of type of material depends 
on temperature of pipes protected. 

G S Ziegler & Company, 
Great Neck, New York 
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CLARK CBA-8 
balanced/opposed 
compressor 


Now, for the really big applications, Clark introduces the most powerful com- 
pressor ever built—the new CBA-8. The ability to handle tremendous horse- 
power, however, is not the only feature of this new compressor. Being extra 
heavy and rugged in all respects, it is the perfect choice for those services where 
extremely high pressures are required such as in the process industries and for 
high pressure wind tunnel applications. 


High discharge pressure invariably causes a high pressure rise across the cylin- 
ders which results in heavy pin loads. The new CBA-8 is designed to carry pin 
loads of 100,000 pounds with ease. For large air compressor installations, at 
normal pressures, the CBA-8 will operate with minimum maintenance because 
of its heavy construction. The balanced/opposed design principle, originated 
by Clark, assures vibrationless operation. 


Two new CBA-8 units already have been delivered for a special application. 
Your Clark representative will gladly give you full details on this new unit. 


CLARK BROS. CO. - OLEAN, N. Y. 
One of the Dresser Industries 
Sales offices in Principal Cities Throughout the World 





















































the Boiler Plant 














Warren Six Stage Boiler Feed Pumps installed 
at a Southern Board and Paper Mill. 


Boiler Feed Pumps may look much alike, type for type, but it is 
well to keep in mind such intangible factors as: 


@ Experience and integrity of the manufacturer 

@ Dependability of product 

@ Know-how, Workmanship, Service 

@ Maintenance and Repairs 

@ Lost production due to down-time 

@ Early replacement because of “’tight’’ original recommendations 


It is impossible, of course, to get these items into your “‘specs,’”’ or 
the supplier into his “quotes,”’ but don’t overlook their importance 
with relation to price, possible future requirements 


and production continuity. 


Get your share of “intangibles” . . . specify 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC. 


Warren, Massachusetts 





My biggest 


boner 


In the Merchant Marine I learned to 
always check the work of my oilers 
and firemen. But when I came ashore, 
months of good routine operation evi- 
dently made me complacent. 

My plant was a refrigeration job, 
with two corliss engines, driving 100- 
ton ammonia compressors. Steam was 
supplied by a 400-psi 50,000-lb-per-hr 
oil-fired boiler, with chain-pull soot 
blowers. 

One day, the fireman blew tubes as 
usual during the noon-hour slack load. 
The back of boiler had two soot blow- 
ers with chains. While fireman went 
back to blow tubes I, as watch engi- 
neer, covered the combustion-control 
board out front. 

Fireman had just finished operating 
the second blower when there was a 
sudden boom. Explosion door stood 
straight out. Fire room was immediate- 
ly filled with soot and black smoke. 
Workmen eating lunch in the machine 
shop rushed suddenly for the door, 
which added to confusion. I tripped 
the fuel oil at the control board, but 
was unable to see more than a few feet. 
When the smoke did finally clear, I 
found the trouble behind the boiler, 
along with a bewildered fireman. 

Hanging from the boiler casing’s 
back was a third chain, which the fire- 
man had evidently not noticed until 
this day. Then he did discover it and 
assumed it was another soot blower. 
One pull on the chain was enough. 
You guessed it. The chain was attached 
to the uptake damper. That one pull 
closed the damper so tight it took us 
ten minutes to open it again. 

Needless to say, the Chief had the 
chain removed. We cleaned soot from 
the boiler room all that week. Big 
lesson I relearned was never to assume 
a man knows everything about a job. 
Always brief him well. If I had taken 
the time to show the fireman the third 
chain and explained its purpose, the 
accident would never have happened. 

W Popp Kingston, Tenn. 


BASICS 


circuit, essentially a plating circuit, 
sometimes occurs in the earth. It is 
very undesirable since it decomposes 
underground pipes. Metal pipes may 
be used as a grounding connection for 
an electrical system, or may pick up 
currents in the earth. If the earth 
has a chemical constituency to cause 


Continued from page 148 
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New pipe insulation 
goes on fast 


in one operation 


The speed with which Armstrong LT Cork Cover- 
ing goes on low-temperature pipes results in sub- 
stantial time and labor savings. This new kind of 
insulation is made of cork segments adhered to a 
backing of asbestos paper and aluminum foil lami- 
nate that seals out moisture and resists fire. Fast 
application requires only cementing the flap in 
place and sealing the end joints with vaporproof 
tape. There are no wires or bands needed, no cloth, 
twine, or paper to be wrapped around the insula- 
tion, and no vapor barrier to apply. 

A highly efficient insulation for all low-tempera- 
ture piping, LT Cork Covering is only one of the 
many quality products in the Armstrong line. A 
complete contracting service, geared to install these 
insulations economically and efficiently, is also 
available. Free booklets give full details. Check 
the ones you want in the coupon below. 


(Armstrong 


INDUSTRIAL INSULATIONS 
for temperatures from —300° F. to 3000° F, 


oe ee ee eee eee eee eer: eee 
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[| Armstrong 
LT Cork Cov- 
ering, for all 

low-temper- 
ature lines 


0 Armstrong 
Corkboard, 
for all low- 
temperature 

rooms 


7 Trade-Mark 


Armstrong Cork Company 
2001 Riggs Ave. 
Lancaster, Penna. 


Armstrong 
Armaglas* In- 
sulations, for 
low -temper- 


Please send me the free booklets checked. 
ature rooms 


Please have an Armstrong representative call. 


CJ Armstrong 
Armalite’, a 
new, light- 
weight in- 
sulation for 
cold rooms 


Company 


Address 


* ® Armstrong Cork Company, manufactured for 
Armstrong by Owens-Corning Fiberglas Corp. 


.... State 


J 
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How Buell’s exclusive Shave-off pays off 
in extra dust collection efficiency 


Buell SF Electric Precipitator also de- 
livers extra dust collection efficiency, 
due to unique Spiralectrodes and Con- 
tinuous Cycle Rapping. 


Buell Low Resistance Fly Ash Collec- 
tor combines top efficiency with low 
draft loss, for either natural or me- 
chanical draft installations. 


Proper proportioning, side entry 
of dust-laden gases, add even 
more extra efficiency and long, 
maintenance-free life to Buell 
Cyclones. Large diameter design 
eliminates bridging and clogging, 
keeps efficiency high under vary- 
ing loads. 


For more specific data about Buell’s 
extra efficiency, write Dept. 50-A 


MECHANICAL 


Buell Engineering Company, 
70 Pine Street, New York 5, N.Y. 


Experts at delivering Extra Efficiency in 


2 een DUST COLLECTION SYSTEMS 





BASICS 


Continu.d from page 194 


electrolytic action, the parts of the 
pipes that act as anodes will be eaten 
away, sometimes quite rapidly. 

Batteries are electrolytic circuits that 
produce an emf and cause current to 
flow in an external circuit. Primary 
cells produce electricity by nature otf 
their component materials (like the 
familiar “dry” cell). Secondary cells 
must have electricity fed into them to 
produce the chemical compounds that 
will later give back electricity. (Strict- 
ly speaking, a battery is a combination 
of two or more cells, but popularly, one 
cell is also called a battery.) 

A simple primary cell is made of a 
zine plate, a copper plate and a sulfuric 
acid solution. Chemical action of this 
combination causes an emf across the 
external circuit and, if the circuit is 
closed, current will flow. Sulfuric acid 
molecules dissociate into positive hydro- 
gen ions and negative sulfate ions. Pos- 
itive hydrogen ions drift toward the 
copper plate because of chemical at- 
traction and pull electrons out of the 
copper. When the copper plate gains 
sufficient positive charge, positive ions 
are no longer attracted and action stops. 
But if the circuit is closed, and new 
electrons can flow into the copper plate 
to take the place of those lost, action 
continues. Sulfate ions are, at the same 
time, attracted to the zinc plate where 
they give up electrons that eventually 
make their way through the external 
circuit to supply the copper plate. 

Sulfate ions, after losing their charge, 
react chemically with the zinc to form 
zinc sulfate which is neutral and inac- 
tive. Zinc and sulfuric acid are thus 
consumed until the cell is “dead.” Com- 
paring the primary cell with sketch, p 
194, polarity of the plates will be re- 
versed as will direction of conventional 
current, 1, Oxygen ions are replaced by 
sulfate ions and load replaces the gen- 
erator. If the plate at right, in sketch, 
is considered to be copper, its polarity 
will now be positive and it will be 
called the anode. Similarly, the zinc 
at left will be negative (cathode). Di- 
rection of electrons in external circuit 
and ions in electrolyte will be the same. 

Secondary cells (storage batteries) 
are more complicated. Active surfaces 
of the plates consist of compounds that 
are built up during the charging period 
and which pass into solution during 
discharge. The cell does not go dead 
(in normal operation) like primary 
cells. Instead, chemical action can be 
reversed by forcing charging current 
through the cells in the direction op- 
posite to the current that supplies 
power during discharge of the cell. 

Next month: Electromagnetism. 
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One of three 15,000 *#/hr. capacity package unit steam gener- 
ators for a State institution. 


Two of three 41,000 *#/hr. steam generators installed in 
Medical Center Steam Plant, Louisville, Ky 


Erecting two 50,000 #/hr. steam generators at Kelly Air Force 
Base, San Antonio, Texas. 
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in package unit and custom built 


steam generating equipment 


Vogt steam generating units are available in 
types and sizes to meet individual plant needs for 
power, processing or heating. 


Package units range from 10,000 to 40,000 
pounds of steam per hour while custom built units 
are obtainable in the larger capacities. Available 
in bent tube types and straight tube, forged steel 
sectional header types for solid, liquid or gaseous 
fuels burned singly or in combination. 


Write for Bulletins, Dept. 24A-BP 


HENRY VOGT MACHINE CO, 
Box 1918, Louisville 1, Kentucky 
SALES OFFICES 


New York, Chicago, Cleveland, Dallas, Philadelphia 
St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 


SR pe 


OTHER VOGT PRODUCTS 
Drop Forged Steel Valves, Fittings and Flanges in a complete range of 
sizes * Petroleum Refinery and Chemical Plant Equipment *. Steam 
Generators * Heat Exchangers * Ice Making & Refrigerating Equipment 








EARN 
EXTRA 
PROFITS 
IN 


MeNally Pittsburg developed this 250 ton per hour sys- 
tem for the EMPIRE DISTRICT POWER & LIGHT CO. 


a 
. = . 
—t 


MeNally Pittsburg assisted in developi 


KANSAS POW 





ing this 300 ton per hour system for the 
SR & LIGHT CO. 


— With Cost-Cutting 


COAL-HANDLING SYSTEMS 


Engineered for Your Plant 


Are you paying ‘“‘extra fare”’ 
luxury rates for that last ride 
your coal must take from 
the truck, car, or barge, to 
your bunkers? 

Why pay more? Why risk 
breakdowns, when you can 
save extra “‘profits’’ and be 
sure of year-round efficiency. 


MISKVALLY? 


McNALLY PITTSBURG Sys- 
tems automatically handle 
more coal per dollar—min- 
imum maintenance costs. 

The men who know coal 
from the ground up will be 
glad to study your coal-han- 
dling problems with you. 
Mail coupon. 


PITTSBURG 


“The Men, Who Krew oct From The Croud-lye” 





MeNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 
Gentlemen: Send more information on your Coal-Handling Systems. 


Name 


Title 





Company 





City and State 
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CONDENSER DESIGN 


d from page 81 





each end of the condenser with a syn- 
thetic rubber. This helps in sealing 
the joints where the tubes are rolled 
into the tube sheets. 

Steam dumping is not new. We have 
often used this arrangement on con- 
densers in stations where waste-heat 
boilers supplied steam to turbines. 
These boilers normally generate a con- 
sant steam output; when the steam is 
not needed by the turbines it is dumped 
in the condenser. 

When dumping live steam it must be 
desuperheated and throttled to permis- 
sible levels for the equipment in the 
bypass, like reheaters, heaters, turbine- 
exhaust casing and the condenser. Un- 
der emergency conditions as much as 
70% of full-load steam flow may be 
dumped. As low a temperature as pos- 
sible should be held near the turbine- 
exhaust nozzle, and piping must be 
large enough to avoid speeding up the 
steam to sonic levels. 

Dump steam should be reduced to 
about 65 psia outside the condenser and 
expanded to condenser pressure and 
temperature in two steps through the 
concentric internal and external pipes, 
Fig. 6. These pipes are perforated 
with slots or holes and form the steam 
dump assembly, located in the con- 
denser neckpiece. 

The internal perforated pipe, con- 
nected directly to the bypass system, 
should be of stainless steel. The water 
spray at the junction of the steam dump 
and bypass will cause impingement and 
shock that is too severe for ordinary 
steel. 

Possible size of the steam dump 
assembly, together with vacuum-stress 
bracing already in the condenser neck- 
piece and the possibility of adding 
conventional heaters and _ extraction- 
steam piping are shown in Fig. 7. Other 
locations may have to be used for equip- 
ment entirely extraneous to the con- 
denser or else adversely affect the con- 
denser performance. 

Conclusion. Condenser performance 
for a plant using a once-through boiler 
becomes the “tail that wags the dog.” 
Careful consideration must be given 
each of these problems to prevent con- 
densate contamination which may cause 
frequent plant shutdowns. 





Air Reduction Pacific Co will build a 
new ais liquefaction plant in the Los An- 
geles area. The new plant which is sched- 
uled for completion during the second half 
of 1957 will cost over $7%4 million. It will 
supply the demand for oxygen, nitrogen 
and argon in the California, New Mexico 
and Arizona industrial areas. 
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How to draw the line on ashpit maintenance 
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“Let's put Kaocrete here” 


Relining ashpits is expensive and time- 
consuming. That’s why more and more 
utilities and industrial companies are 
specifying a heavy-duty refractory 
castable such as B&W Kaocrete D. 
On job after job, it has withstood the 
heavy abrasive or erosive attack of 
sprays, jets, rakes or shovels. 


The reason? Specially designed Kao- 
crete D has the strength and hardness 


B&W REFRACTORIES PRODUCTS: B&W Allmul Firebrick « 
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needed for tough ashpit service. It has 
unusually high resistance to abrasion, 
erosion and spalling. It saves time be- 
cause it can be poured or gunned into 
place. For less severe abrasive or 
erosive conditions, B&W recommends 
Kaocrete A. 


Get the facts and figures on these B&W 
Refractory Castables from your local 
B&W Refractories Engineer. 


B&W 80 Firebrick 


@ B&W Junior Firebrick @ B&W Insulating Firebrick © B&W Refractory Castables, 


Plastics and Mortars 


@ B&W Silicon Carbide 
































Send for Bulletin R-40 which gives 
B&V 


Castables for lining ashpits. 


data on Kaocrete Rejractory 


BABCOCK 
& WILCOX 





ELLIOTT electrical control 
assures tight joints! 


The Elliott torque-limiting device enables your operators to get tight, 
uniform tube joints every time! This compact, simple electrical control 
reduces the chance of tube failure, and tube sheet distortion. By 
adjusting the Torque Control Knob for the size and kind of tube being 
rolled, the correct expansion is assured for each tube—regardless of 
small variations of tube or hole size. A signal lights up, and the motor 
automatically stops when the tube has been rolled right. Built-in 
voltage balancer eliminates the need for a voltage regulator. 

Elliott Tube Expanders with the Electric Control, described above, 
form a “package” that takes the guesswork out of tube expanding, 
and speeds up the operation. For prices and further data, contact 
the nearest Elliott district office, or write Elliott Company, Lagonda 
Division, Springfield, Ohio. 


ELLIOTT Company Fe 





All controls are readily accessible, 
and in the lid are operating in- 
structions and a table of torque 
contro! settings. Box lid is closed when 
proper setting is made, protecting 
the control from accidental change of 
setting or damage from dropped 
wrench or tool, Rubber gasket 
keeps out dirt. 


Y6-11 





















Gates , 1 Continued from page 150 


that made my life interesting before 
lunch. After lunch, things were almost 
as bad. 

“We broke down during three full- 
speed trial runs. It looked like we 
wouldn’t complete the run before mid- 
night. By the time I dragged myself 
into the messroom for dinner, my brain 
was spinning like an off-balance fly- 
wheel. 

“Just as I dug into my chow, the 
Chief sent word that the main feed 
pump was losing its discharge pres- 
sure. He and his assistants were be- 
low, watching everything like a hawk 
because after the trials the ship was 
going to be their baby. I wanted to 
finish that trial run without stopping 
again, so I clamped a pork chop be- 
tween my teeth, dropped my hardware 
and hotfooted below. 

“That morning we had found a hunk 
of burlap in the inboard feed pump’s 
first-stage inlet. It had probably worked 
its way along the suction line from the 
deaerator or from a reserve feed tank 
in the ship’s double bottom. So sliding 
down the handrails, I tried to connect 
that rag with the present trouble. When 
I hit the floor plates, the Chief had 
just telegraphed the bridge that he 
was stopping. 

“He was right about losing water. 
That motor-driven centrifugal feed 
pump was haywire, no doubt about it. 
Every time I tried starting the pump, 
there would be a dull ‘klunk’ and dis- 
charge pressure would nose-dive from 
the normal 600 psi to 400. So the pump 
couldn’t force water into the steam 
drums against the 480-psi boiler pres- 
sure. By that time, water in the boiler- 
gage glasses was almost out of sight. I 
had the small standby feed pump 
started and put on the line. Then I 
started the main turbine but throttled 
it enough to keep the water showing in 
the glasses. 

“‘Change to your outboard feed 
pump, Chief,’ I shouted. But after 
that pump had been running for about 
three minutes, we heard the same 
‘klunk’ and pressure dropped again. 

“Switch back to the inboard pump,’ 
I ordered. He did and in about three 
minutes the pressure dropped again. 

“Those pumps were acting the same 
way when we found the burlap so all 
I could think of was an obstruction in 
their suction line. Looking for a likely 
spot for something to lodge, I spied a 
tee in the suction line about 10 ft from 
the two pumps. 

“Every ship has a standby feed pump, 
often called the port pump. This one 
was the usual vertical simplex type. It 
was steam driven so water could be fed 
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of diesel operation— 


FOR MECHANIZED DIESELS, there’s a Cities Service of truckers, quarry Operators, and mining men. Shovel 
diesel oil for every operating condition. Most widely used above logged 16,280 hours with no repairs, no increase 
is Cities Service C-300 Motor Oil, which has improved in oil consumption. A Cities Service Lubrication Engineer 


performance and lowered maintenance costs for a host will gladly show how you can achieve similar results. 


the right track to greater profits 


Perr or Ce” 


FOR RAILROAD DIESELS, Cities Service now offers a 10%, cuts engine deposits 200% better than previous 
brand new oil . . . Pacemaker RD-80. Proven superior oils. Also gives superior protection of ring belt area. Ac- 
by over 50 million miles of operation on major railroads, _—_ cording to a leading engine builder, its oxidation stability 
new Pacemaker RD-80 reduces oil consumption up to is “the best of any oil tested.” 


is Cities Service Diesel Oil! 


FOR STATIONARY DIESELS, Cities Service C-300 Lube without oil change; gets 23,205 BHP hrs. per gallon con- 


Oil has won high praise from numerous users. Example: sumed! For more information, write: Cities Service Oil 
Paulding Light and Water reports 16,587,402 H.P hrs. | Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES (4) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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“DOUBLE VOLUTE” 
BOILER FEED PUMPS 


for the ultimate in dependability 


IN HIGH PRESSURE SERVICE 
TYPE 
MSB 
Cal cad 5) & aasanall 
Sa i Vo ls 
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Type MSB, Horizontally-Split 


Case, Multi-Stage Boiler Feed Pump field proven for 
1200 Ibs. working pressure. Integrally cast cross-overs and evenly spaced 
case bolting located uniformly close to the shaft center line, enclosing a 
minimum pressure area, eliminate case distortion and inter-stage jetting. 





Type CP, Multi-Stage, Double-Case Boiler Feed Pump witu forged outer 
barrel for high pressure service. 

All BINGHAM Boiler Feed Pumps feature: (1) “Double Volute” con- 
struction, resulting in full radial balance of the rotating element through- 
out the entire operating range of the pump. (2) Double suction first 
stage for low NPSH. (3) Balanced axial thrust (no balancing drums 
needed). (4) Kingsbury Thrust Bearings. (5) Stuffingboxes subjected to 
suction pressure only. (6) Design for High Speeds. 











SALES AND SERVICE OFFICES 


Boston, Mass. New York City, N. Y. 
Chicago, III. Philadelphia, Pa. 
Cleveland, Ohie _——~Pittsburgh, Pa. 
Dallas, Texas San Francisco, Calif. 
Denver, Colo. Seattle, Wash. 
Houston, Texas St. Lovis, Mo. 
BINGHAM PUMP COMPANY Kansas City, Mo. St. Paul, Minn. 
General Offices: 2800 N. W. Front Ave., Portiand 10, Oregon rrickip ert a — ae ein. 
Factories: Portiend, Ore. + Vancouver, B. C., Canada Vancouver, 8. C., Canada 


SINCE 1921 
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MARMADUKE 


to the boilers if electricity konked out. 
Standby pump was down in the fire- 
room, one deck below the main feed 
pumps. The deaerator tank feeding all 
three pumps was about 60 ft above, in 
the engine-room hatch. The deaerator’s 
suction line dropped down to the main 
feed pumps on the platform, then down 
to the standby pump. So there was a 
good 25-psi head of 242-F feedwater 
at the pump’s suction al] the time. 

“Standby pump down in the fireroom 
was running, but running alone she 
could only pump enough water to keep 
the ship’s propeller turning at 20 rpm. 
Our full speed was 120 rpm. There was 
a heavy sea running and at 20 rpm we 
just barely maintained steerageway. We 
were rolling like a drunken sailor. I 
knew that if we stopped, we'd really 
be bounced around. 

“We switched standby pump’s suc- 
tion to the reserve feed tank. It sup- 
plied extra makeup feed to the boilers 
while the main feed pumps were taking 
suction from the deaerator. During this 
time, we switched the inboard and out- 
board main feed pumps every few min- 
utes or so. 

“Suddenly, I noticed the discharge 
temperature from the pump shoot up 
from the normal 242 to 252 F. Just as 
it reached 252 F, I heard that ‘klunk’ 
again. Each time we switched a main 
feed pump, temperature would rise 
gradually, then discharge pressure 
would drop. My first brainstorm was 
that the rise might be from friction 
caused by pump’s impeller churning 
water that wasn’t going anywhere. But 
then I noticed that the suction tem- 
perature was rising at the same time. 
That knocked my friction theory slight- 
ly cockeyed. 

“With the pump’s suction tempera- 
ture in cahoots with its discharge tem- 
perature, I had no reason to tear into 
the suction line for an obstruction. 
About that time, the Chief started bel- 
lyaching. ‘This is the worst ship I 
ever sailed on,’ he squawked, getting 
pink around the gills. ‘I’m getting off 
as soon as we tie up at the yard.” 

“But I was having too much fun try- 
ing to outsmart those temperamental 
pumps to listen to his beefing. I turned 
the thing over and over in my noggin. I 
knew there was only enough heat going 
to the system to keep it at 242 F. And 
yet, there it was registering at 252 F. 
I shut down both feed pumps again, 
and again the temperature nose-dived 
to normal. Then I opened one pump, 
let it run a few minutes and tempera- 
ture shot back up to 252 F. 

Deaerator pressure and level had re- 
mained normal since we put the standby 


Continued from page 200 
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Controlled Water Supply Cuts Downtime... 
Helps Meet Production Deadlines 


Bs 


PROBLEM:The Condé Nast Press* formerly used a large 
volume of city water in the cooling rollers of its giant 
press batteries. High speed, quality printing of leading 
magazines such as House & Garden and Glamour requires 
a constant source of chilled water to quick-set ink after it 
is heat-dried. Trouble developed in the summer months— 
water pressures were too low and the temperatures too 
high. There was even the threat of a complete water cut- 
off during shortage periods. 


Precision, waste-free operation of this interesting system 
is provided by a specially-engineered Johnson Auto- 
matic Temperature Control System. The compressors 
are operated, in sequence as needed, to maintain a con- 
stant chilled water temperature. Sensitive, fast response 
to sudden load changes is a must. As presses start and 
stop, load shifts often range from zero to 100 per cent 
and vice versa within minutes. 


Whenever the outdoor temperature is sufficiently low, 
compressors are automatically stopped, and the process 
water is chilled by passing condenser water from the 
cooling tower through the heat exchanger. Condenser 
water temperatures are regulated by a Johnson Thermo- 
stat controlling the cooling tower fans. This automatic 
changeover arrangement minimizes operating costs and 
helps extend the life of the compressors. 


Constant water pressure is maintained by a Johnson 
Pressure Regulator which modulates a by-pass valve. 


If you have a problem of heating, cooling, humidity or 
process control, Johnson can provide you with an 
equally successful, economical solution. The recommen- 
dations of a nearby Johnson engineer are yours without 
obligation. Johnson Service Company, Milwaukee 1, 
Wisconsin. Direct Branch Offices in Principal Cities. 
*The Conde Nast Press, Greenwich, Conn. J. Gerald Phelan, architect, 
Bridgeport; Fletcher-Thompson, mechanical engineers, Bridgeport; John 


Winkel Co., Inc., mechanical contractor, Larchmont, N. Y. 
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SOLUTION: The answer proved to be recirculation of 
the water in a closed system, the use of mechanical cool- 
ing equipment and the installation of a flexible, high- 
efficiency control system to insure uniform water 
temperature and pressure. The cooling load is handled 
by two 150 hp compressors and a large heat exchanger. 
Process water flows through the cooling rollers on the 
presses and is either returned to the refrigeration units 
or to the heat exchanger for recooling. 


RESULTS: Variations in the supply, temperature and 
pressure of water have been eliminated. Downtime is re- 
duced as accurate temperature control prevents excessive 
ink build-up on the cooling rollers. Application of a 
heavier ink film can be used to improve magazine quality. 
Close production schedules are met consistently—without 
regard to outside water sources. 


JOHNSON g CONTROL 


SINCE 1885 


PLANNING MANUFACTURING INSTALLING 
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for All Your 
MONITORING 


Typical Scam DE-LINE annunci- 
ator cabinet showing plug-in and 
backlighted nameplate unit. Cabi- 
nets available in four standard 
widths, 3-5-7 or 11 alarm points 
wide, any number high. 


Even the most advanced auto- 
matic system needs the reliable 
monitoring that only good an- 
nunciators offer. And of those 
available only Scam gives you 
the benefit of broad standard- 
ization and interchangeability to 
cover the most specialized re- 
quirements. For instance, the 
DE-LINE annunciator can pro- 
vide, in one standard cabinet... 


1. Backlighted nameplates or 
bullseye indication. 


2. Sequential alarm identifica- 
tion. 
Easy adaption for use with 
Scam DU-ALL annunciators 
for HI-LO indication. 


Optional ringback or man- 
val reset functions by the 
operation of a slide switch. 


There are many other standard 
features of DE-LINE annuncia- 
tors that are usually provided 
only on special order — features 
that make them the most versa- 
tile available, capable of “grow- 
ing” with any control system. 
Write for literature or call any 
representative in the cities listed 
below. 


THE 


i 


3 


INSTRUMENT CORP. 


Chicago 18, Illinois 
Phone IRving 8-9334 


SALES REPRESENTATIVES: 
Atlanta ¢ Boston ¢ Buffalo « Chicago 
Cincinnati ¢ Cleveland ¢ Dallas ¢ Detroit 
Houst © Indianapolis ¢ Kansas City 
los Angeles ¢ Louisville * New York 
Philadelphia ¢ Pittsburgh ¢ Portland 
St. Louis ¢ San Francisco © Seattle ¢ Tulsa 

Toronto and Vancouver, Canada 
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feed pump on the reserve feed tank. 
But—and this was another thing that 
had me buffaloed—the deaerator’s dis- 
charge temperature was higher than the 
corresponding temperature of the 12- 
psi steam heating the deaerator. 

“By that time some of the shipping 
line’s top brass and the Chief were 
griping openly to one another. But I 
shut my ears to their gaff and tried 
another tack. I throtbtled the 12-psi 
steam in the deaerator coils to reduce 
the feedwater temperature; the tem- 
peramental main feed pump calmed 
down and maintained the needed pres- 
sure without overheating. All I had to 
worry about now was the extra heat 
getting into the pump’s suction line. 
Where was it coming from? 

“Just then the Chief yelled over to 
the Second Assistant ‘Hey there, Sec- 
ond, did you get those readings from 
the boiler-water samples like I asked?’ 

“Second yelled back, ‘I’ve been work- 
ing on it right along, Chief. I'll have 
"em soon.’ 

“*Why didn’t you tell me you were 
sampling boiler water,’ I asked the 
Chief, getting a hot idea. ‘I think that’s 
our trouble.’ The Chief and the others 
gave me a fishy look and scooted over 
to see what I was up to. 

“For the first time, I noticed that the 
14-in. copper sampling line from the 
feed pump’s suction line under the de- 
aerator had no check valve. 

“*Here’s the trouble.’ I said, point- 
ing to the valve. ‘There’s no check 
valve here. That means that 452-F 
sampling water from the boiler drums 
is leaking back, heating the feedwater 
going to the pumps.’ 

“Just then the Second Assistant piped 
up, ‘Come to think of it. Mr Surface- 
blow, I found that sampling valve and 
the ones on both boiler drums wide 
open. I just closed them.’ 

“*That’s it,’ I yelled. happy as a 
sailor spying a mermaid. ‘When you 
opened the valves on your sampling 
manifold, the hot boiler water flowed 
back into the suction line.’ But before 
I could continue. the Chief cut in. ‘Oh 
yeah? If that’s the trouble. then why 
didn’t that reciprocating standby pump 
get vapor bound and knock herself out 
when we had her on the deaerator?’ 

“*Because she’s a deck below the 
main feed pumps,’ I answered. ‘That 
extra head of 12 ft is enough to take 
care of the 10-degree temperature rise.’ 

“T had the Second Assistant close all 
the sampling valves tight. In a few 
minutes the main feed pump settled 
down and we put the main turbine 
on full throttle. With no more 452-F 

(Continued on page 208) 








NEW 


EQUIPMENT 
and 


NEW METHODS 


[3 INTERNATIONAL 

th  WeATING & 
AIR-CONDITIONING 
EXPOSITION 


(formerly the International 


Heating & Ventilating Exposition) 


INTERNATIONAL AMPHITHEATRE 
CHICAGO 


FEB. 25 to MARCH 1, 1957 


Under the auspices of the American Society of 
Heating and Air-Conditioning Engineers, and 


in conjunction with their 63rd annual meeting. 


N the largest exposition of its 
type in the world, there will 
be new equipment, new methods, 
new technical information. More 
than 450 companies will welcome 
you, your key men and asso- 
ciates in Chicago next February. 
Make it your first New Year’s 
Resolution to write for advance 
registrations to: 


13th INTERNATIONAL 
HEATING & AIR-CONDITIONING 
EXPOSITION 


480 Lexington Ave., New York 17, N. Y. 


Management: International Exposition Co. 
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BUTT WELDING FITTINGS 
(IPS) 


TO MARK PROGRESS 


LARGE O.D., TEMA and 
BUTT WELDING FITTINGS LONG WELDING NECK FLANGES 
(TUBE O.D.) 


FITTINGS 


CARBON ¢ ALLOY 
UNIONS SCREWED and SOCKET FITTINGS AND STAINLESS STEELS 


Catalogs available on 
WHATEVER your fittings requirements... re- og “g: 
Nahant tie request. Please indicate specific 
gardless of the type, size, wall thickness, pressure 
rating or material specification... you can get product lines for which 
prompt, efficient, complete service by specifying information is desired. 
LADISH and ordering from your local Authorized 





Ladish Distributor. 


THE COMPLETE Contdlld Qualily ries LINE 


A broad, full-range line produced to unsur- 
passed standards of metallurgical and manufac- ; 
turing integrity... plus adequate local stocks... L A D | ) H G 6) + 
gives you double assurance of satisfaction. CUDAHY, WISCONSIN 

MILWAUKEE SUBURB 

For complete service on your fittings require- 


ments... call your Authorized Ladish Distributor. 





eo. a. 


THE NEW SPEEDOMAX 
O2 SYSTEM GIVES A 
CONTINUOUSLY ACCURATE 
COMBUSTION PICTURE... 





s Already, on some of the country’s largest boilers, 
this new Speedomax O» System is enabling oper- 
ators to trim excess air automatically to maintain 
combustion efficiency . . . and to do it with a cer- 
tainty never before possible. 

Why? As one operator put it, ““The System gives 
me a record that’s meaningful. When I look at this 
Oz chart I know what’s really happening—and I 
know it right away.” 

Behind this operator’s confidence is the new 
L&N Miultiple-Probe Sample Averaging Unit 
which assures a more representative sample. This 
unit maintains a true average from two, three, or 
more probes—even if individual sample flows drop 
60 per cent. And excess air distribution across the 
duct can be checked right at the Averaging Unit. 

There is also a new Reverse Jet Probe and Steam 
Sampler which delivers a clean pressurized sample 
even with the dirtiest of flue gases. Water jets flush 
the probe passage continually, steam ejector action 
pressurizes the sample, and steam condensing 
action plus centrifugal separation remove all dirt 
and acid. 

And, in analyzing and recording, the speed of 
response of the Speedomax Recorder, coupled with 
the efficient operation of the L&N Magnetic O: 
Analyzer, increases speed and accuracy of Ob» anal- 
ysis and recording even further. 

Why not learn more about this new Speedomax 
Oz equipment and what it can do for you? Write to 
Leeds & Northrup Company, 4910 Stenton Ave., 
Philadelphia 44, Pa. 


LEEDS NORTHRUP 


instruments automatic controis e¢ furnace 








MURRAY packaged boilers are designed to meet 
today’s need for compact, low cost, reliable heating and generating 
plants ... When you install a MURRAY packaged boiler, you get the benefit of 
over 85 year's experience exclusively in the manufacture of boilers and allied 


products... Write for new folder, "MURRAY, The Modern Packaged 


Boiler,’’ which gives complete information. 


MURRAY IRON WORKS COMPANY - BURLINGTON, IOWA 


POWER * JANUARY 1957 








> ANY wi) 
THE DEMING COMPAN” (i 


sarem, oHt0, U5 : 


Standardized Line 


Check this new standardized line of Deming Sewage Pumps. 
BULLETIN 7500 shows their modern features and explains 
their advantages. 

Heavy duty construction, close tolerance dowelring fittings from 
motor base through to pump casing, and positive alignment of 
all rotating and guide-bearing parts assure smooth, dependable 
operation and a minimum of maintenance. 

And note this: Obsolescence factors reduced to a minimum! 


Sizes range from 2’ to 4-inch discharge. Pumps handle solids 
from 1% to 3 inches in size. Single and Duplex units available 
for wet and dry pit installations. Capacities range to 900 g.p.m. 
and heads to 110 feet. Units can be furnished with various types 
of drives up to 20 H.P. 

AND NOTE THIS: 


Quick deliveries assured. Repair 
parts available for prompt shipment. 


Send for Bulletin 7500 NOW! 
THE DEMING COMPANY, 547 Broadway, Salem, Ohio 


Pump it with STANDARD ~ 


DEMING PUMP 


and roll up SAVINGS. oe 
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water feeding back into the pump’s suc- 
tion, we were squared away. Then we 
stopped the standby feed pump. 

“Tomorrow I’ll have the yard me- 
chanics put a check valve into this 
sampling line,’ I told the Chief. ‘Then 
you won’t have this headache come up 
again from open valves.’ 

“The Chief apologized for sounding 
off. Soon as our full-speed trial run 
was over we all went to the messroom 
and started ballasting our cargo holds 
with chow. Thinking what a jackass 
that tiny open valve made out of me 
gave me a laugh. After that, I learned 
to suspect the smallest connections in 
a system as well as the biggest. Often 
as not, it’s the little things that give 
the biggest headaches in a power plant. 


—SME 


| h, a 
Marmy’'s 
Mailbox 


‘Tis here you 
exchange 
blasts with 


he ol 
the old boy & 


Iv TAKES AN OLD CHIEF 

Jittery Turbine, Nov 1955, is a master- 
piece. I especially liked it because it 
reminded me of an experience of my 
own where the old chief solved an 
unusual problem after the hot-shot ex- 
perts fooled around for months. Mar- 
my’s stories are human, helpful and 
eagerly read—as is his }oo!:. 


J W Bake New York, N.Y. 


Marmy, A FRENCH HERO? 

I give a course for operating engineers 
and trouble-shooters in our plant. All 
my trainees see Power and they’ve se- 
lected Marmy as their hero. So every 
week I take one problem from his book, 
The Marmaduke Story and read it to 
our trainees. He’s very well liked on 
this side of the ocean. 

P A Rousinet Comines, France 


MARMY, A PHILOSOPHER? 

The Marmy stories remind me of this 
item I found in a discourse to grad- 
uating engineers by R T Allen; “One 
thing you’re going to run up against 
is the old conflict between theory and 
practice. Experience mightn’t be as 
important as a lot of people you'll meet 
think it is, but it’s a lot more impor- 
tant than you think it is. Trouble with 
theory is that it’s usually right, but it’s 
about the wrong thing.” 

A C Britton Sherbrooke, Que. 
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Mr. C. L. Worthington, Chief Engineer for 
E. L. Bruce Co., Little Rock, Arkansas 
plant, standing near a Walworth No. 225P 
Bronze Globe Valve with ‘500 Brinell’’ stain- 
less steel seats and discs that was installed 
in severe boiler blowdown service. Hardened 
seats and discs are especially resistant to wire 
drawing, steam cutting, or galling 


Some time ago Mr. C. L. Worthing- 
ton, Chief Engineer for E. L. Bruce 
Co. plant at Little Rock, Arkansas, 
was having valve trouble on some 
newly installed boilers. The first 
boiler to go in service generated 
600 hp operating at 200-pounds pres- 
sure. The water was so bad that a 
hot lime and soda ash water softener 
treatment had to be used, and it was 
necessary to add other chemicals to 
this solution from time to time. Mr. 
Worthington wanted to use a contin- 
uous blowdown to skim off the worst 
part of the scum on the water. He 
installed a small blow pipe about an 
inch below the normal water level in 
the boiler. This worked well, except 
that the one-inch valve on the line 














A Walworth No. 225P Bronze Globe Valve that 
gave perfect performance for four years and 362 
days in a severe boiler blowdown service where 
the Chief Engineer said he had never been able 
to keep a valve more than 60 to 90 days. 


“I got 5 years of 
service from a valve 


I expected to last 
only 90 days”’ 


could only be partially opened and let 
a small part of the scum be blown 
off at one time. If the valve was 
widely opened, it would not take long 
to lower the water level in the boiler 
and run the steam pressure down. 
This service gave Mr. Worthington 
lots of valve trouble, as can well be 
imagined, because of the extreme 
wire drawing that occurred. 

One day the Walworth representa- 
tives in that area, called upon Mr. 
Worthington and demonstrated the 
outstanding features of the Wal- 
worth No. 225P Bronze Globe Valve. 
This valve, which has a working 
steam pressure rating of 350-pounds 
at 550°F, has a plug-type stainless 
seat and disc which has been heat 
treated to a minimum hardness of 
500 Brinell. After listening to the 
Walworth men and examining a 
225P valve, Mr. Worthington agreed 
that he would try one in the severe 
service described. He said if it lasted 
90 days, he would consider that it 
had done a good job. 

The valve went into service and 
“ame out within three days of being 
in service five years under very 
severe operating conditions. The 
valve was used 24 hours a day from 
early in the morning on Monday 
until Saturday night, when it was 
closed until the following Monday 
morning. It was never opened more 
than three-quarters of a turn, and 





most of the time it was opened only 
one-half to one-quarter of a turn. 
For the life of the valve, nearly five 
years, it never failed to give a 100% 
closure when shut on Saturday night 
until opened Monday morning. 


When another 600 hp 200-pound 
pressure boiler went into service, it 
also was equipped with a one-inch 
Walworth No. 225P Bronze Globe 
Vaive on the same service. 


In view of the severe service and 
the wire drawing to which this valve 
was subjected, it is interesting to 
note that the original valve (which 
was taken out of service almost five 
years after it had been installed) 
was removed — not because the seat 
and disc were wire drawn — but be- 
cause the turbulence of the steam 
had finally caused a small hole to 
occur in the wall of the body of the 
valve. Needless to say, the valve that 
was taken out of service was replaced 
immediately by another one-inch 
Walworth No. 225P Bronze Globe 
Valve, positive assurance that Mr. 
Worthington is satisfied that this 
valve has “done a good job.” 


Other Walworth products include 
complete lines of Gate, Globe, Angle, 
Check and Lubricated Plug Valves in 
bronze, iron, steel, stainless steel and 
special alloys. Complete information 
and literature will be furnished upon 
request. 


WALWORTH 


60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: (UJ) Auoy stEEL PRODUCTS CO. Casuals CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 


SOUTHWEST FABRICATING & WELDING CO., INC. 


WALWORTH COMPANY OF CANADA, LTD. 
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an improper selection has been made. 
Use fuse of lower rating. 

Such a silver-sand fuse installation, 
based on accurate data, is properly 
engineered and _ furnishes required 
short-circuit protection lacking in orig- 
inal installation. However, selection is 
not always made in this manner. 

One operating engineer in a chemical 
plant found corrosive fumes had _ af- 
fected his circuit-breaker mechanisms 
and wanted to protect them with sil- 

n ver-sand fuses. This approach is un- 
sound because fuses could only offer 


gol. 
< CLEAN DRY short - circuit protection. Overloads, 
Qa 





r, 


u 


























STEAM which normally would be handled by 
breaker, are less than fuse rating so 
some other form of protection is re- 
quired to correct the situation. 

Here’s how to tackle that problem. 
Either (1) replace the corroded cir- 
GUARANTEED TO REMOVE “ cuit-breaker element or (2) remove 
99% OR MORE OF ENTRAINED breaker trip coils so breaker will not 

try ope faults. é nase, 
MOISTURE AND SOLIDS y to open on faults. In latter case 
use dual-element fuses to protect over 
; oe : entire current range. 
Live steam containing condensate, boiler compound, scale and Silver-sand fuses are used in protect- 
other foreign matter is detrimental to equipment and is costly to ing existing circuits having protective 
super heat. These Wright-Austin accessories are engineered to devices with inadequate interrupting 


give you maximum purification, resulting in lower fuel and ratings in addition to new installations. 
aichaetian tiie nine In latter case silver-sand fuses limit 


short-circuit currents so you can (1) 
use smaller, cheaper components (2) 

(ies) t give more positive fault isolation. 
Using the fuse for short-circuit pro- 
32N tection assures that future growth of 
the system will not increase the avail- 
able currents to a dangerous point. 
Hence, there is a great deal of merit 
in such a combination. However, in 
some cases, selection is made merely to 
33 N 35N save on the cost of the job. And to 
further reduce cost, a single silver-sand 
fuse is often installed to protect a group 

of circuit-breakers. 

Practical example was found in an 
office building where a group of ten 
15-amp molded-case breakers were pro- 
tected with one 200-amp silver-sand 
fuse. Installation certainly was low 
cost but a short-circuit on any one of 
the 15-amp branch circuits blew the 
200-amp fuse, shut down all ten cir- 
cuits. Such an installation is complete- 
ly lacking in fault isolation. So, orig- 

a a inal money saved was spent many times 
Foreign matter drains to Condensate flows through over on system maintenance. 
Wright-Austin “‘Y’’ Type strainer to Wright-Austin “Airx- A more reasonable application of sil- 
strainer which catches solids. pel” Bucket trap. This unit ver-sand fuses in a new installation is 
These are periodically blown automatically drains conden- where the fuses are used fer fault iso- 
out by opening drain valve. sate as collected. lation and, by means of special blades, 


WRITE FOR NEW CIRCULAR 506-A fuses also serve as a disconnect. A 


bank of nine such 3-phase panels con- 


WRIGHT-AUSTIN COMPANY nect directly to the transformer and 


feed nine different parts of the plant. 


3245 WIGHT STREET * DETROIT 7, MICH. Each part can be de-energized by re- 
moving the fuses after dropping the 


























This Wright Austin separator employs centrifugal force to remove 
impurities from steam, air or gas flow. The Type 31N, as well as 
other Models shown, are light weight, compact and sturdily con- 
structed according to the ASME Code. 
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COMPLETE quality line of 
prefabricated piping systems 


Ric-wiL factory prefabricated piping systems, timed to your schedule and shipped 
directly to the job site, can save you valuable time and money. Insulated units are 
available for steam, hot water, oil, other viscous fluids, process liquids and refrigera- 
tion lines... and remember... Ric-wiL is the quality system of exceptionally high 


mechanical strength and thermal efficiency. 





7 ; Type J 
ety —_ Mm,  (Jacketed) 
ni 


Low 
Temperature 


Units 











Write for a 


PREFABRICATED INSULATED PIPING SYSTEMS copy of the 


new Ric-wil 
Catalog... 





' BARBERTON, OHIO 
IN CANADA: THE Bic-wil COMPANY OF CANADA LIMITED 
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If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


COPR. 1997 


THE RIDGE TOOL CO. 
ELYRIA, O 
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load. Since the plant atmosphere con- 
tains much dust, the short-circuit pos- 
sibilities are greater. This further 
justifies use of silver-sand fuses. 

Briefly, properly applied silver-sand 
fuses furnish a high degree of current 
limitation on short-circuit. They have 
definite applications where this is the 
sole function required. Silver-sand fuse 
is a valuable addition to the line of 
low-voltage fuses. In any new design 
the advantages of all types of protec- 
tion must be weighed and the proper 
type selected. 


More FREE LITERATURE 


Begins on page 171 





10 Relays and switches. Illustrated 
12-p bulletin shows about 40 dif- 
ferent switches and relays, rang- 
ing from standard size units to 
miniature. Describes operation and 
characteristics of each. The Jaid- 
inger Mfg Co Inc, 1921 W Hubbard 
St, Chicago 22, Ill. 


ELECTRICAL EQUIPMENT 


Electric power drives. Illustrated 
20-p bulletin includes’ selection 
data on normal speed electric mo- 
tors, geared motors, variable speed 
transmissions and speed reducers. 
Sterling Electric Motors, Inc, 5401 
Telegraph Rd, Los Angeles 22, 
Calif. 


12 Dripproof enclosed motors, Tri- 
Clad 55, are subject of 12-p bul- 
letin GEA-5980. Illustrates pro- 
duction testing techniques and 
construction features of motors in 
1 to 5 hp range. General Electric 
Company, Schenectady 5, N. Y. 


Rerated motors. Illustrated 8-p 
bulletin 520 features Series 254-U 
all- weather, corrosion - resistant 
motors. Robbins & Myers, Inc, 
Springfield, Ohio. 


Motor selector bulletin B-2103-1 
gives full information on how to 
select ac motors for specific ap- 
plications. Includes photos, charts, 
tables. Reliance Electric and En- 
gineering Co, 1088 Ivanhoe Rd, 
Cleveland 10, Ohio. 


Trolley busway system is the sub- 
ject of 4-p bulletin 56A. Contains 
photos of major components and 
describes advantages of the sys- 
tem. Electric Service Works, 
Delta-Star Electric Division, H K 
Porter Company, Ine, 17th and 
Cambria Sts, Philadelphia 32, Pa. 


Circuit breakers. A method of co- 
ordinating molded - case circuit 
breakers with current - limiting 
fuses for protecting low-voltage 
feeder circuits against fault cur- 
rents up to 100,000 amp is de- 
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of America’s largest and leading 
dairy associations uses 


69 CLEAVER-BROOKS BOILERS 


BIT 
gee OUR EXH! 0 
BOOTH NOS. 648-65 
INTERNAT! 


ONAL HEATING 
JONING 
CHICAGO 

gia MARCH \ 


FEB. 2 








MILTON, PA. — This country plant is supplied 
with quick, dry steam from a Cleaver-Brooks 
60 hp light-oil fired CB boiler. 


UTICA, N.Y. — In this city plant a 250 hp LR 
heavy-oil fired boiler provides all steam for 
pasteurizing, cleaning, heating and processing. 


Location of Cleaver-Brooks 
boilers in League plants. 
Dairymen's League facilities 
include 70 country plants, 24 city 
branches, 6 ice cream plants 
and 9 manufacturing plants 





“Our 69 Cleaver-Brooks boilers are a key 
part of our production — their unusually 
high efficiency, sanitary, clean operation 
have helped us grow and prosper’, says Ken 
Dodge, staff engineer for Dairymen’s League 
Cooperative Association. 

“Maintenance is low. We average far less than one service call 
per boiler per year,” he adds. 

Dairymen’s League Cooperative Association, serving 25,000 
dairy farmers and thousands of consumers in New York, Pennsyl- 
vania and New Jersey, has been a steady user of Cleaver-Brooks 
boilers for 20 years. 

Like any dairy company, the League finds steam essential for 
the production of quality dairy products. Their boilers are the work 
horses of their plants —- supplying steam for pasteurizing, heating, 
cleaning and processing. 

And Cleaver-Brooks boilers, with their exclusive four-pass, 
forced draft design and clean, quiet operation are especially suited 
to dairy plant operation. 

Famous dairies the country over are profiting with the many 
advantages of Cleaver-Brooks boilers, available in a complete line. 
You can select from 110 models in 18 boiler sizes, 15 through 600 hp 

. . oil, gas and combination oil and gas fired. 

For more information contact your nearby Cleaver-Brooks 
representative. Or write Cleaver-Brooks Company, Dept. A, 301 E 
Keefe Avenue, Milwaukee 12, Wis. Cable Address: CLEBRO — 
Milwaukee — all codes. 


Cleaver & bY Brooks 


ORIGINATORS: OF THE SELF-CONTAINED BOILER 
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scribed in bulletin GEA-6569. Cir- 
cuit Protective Devices Dept, 
General Electric Company, Plain- 
ville, Conn. 


Convertors, Illustrated 12-p bul- 
letin 50 covers U-tube steam to 
water convertors. Contains pho- 
tos, capacity tables, selection 


e Sen lt se ‘ charts. Davis Engineering Cor- 
Bi. 3 a poration, 1064 E Grand St, Eliza- 
wi e hero 
“ . he Recuperators. Illustrated 4-p bul- 
i i PA > letin contains data on metallic 


recuperators and finned recupera- 
tor tubes. Brown Fintube Com- 


i" ae 3 : pany, Box 520, Elyria, Ohio. 
Gasket Cutter a q ‘ SAFETY EQUIPMENT 


Magnetic shielding. Illustrated 
33-p technical brochure entitled 
If you can draw circles with a compass »\ s “Data Sheets 101 (1957)” describes 

" >. construction features, perform- 
you can cut perfect gaskets in seconds ance characteristics and typical 
with this handy kit. Just set the blade for applications of non-shock sensi- 
the desired thickness, set the pivot post at the desired diameter, and 2 tuemocta Wadia aigaerinl 
a smooth swing of the cutter gives you a clean, accurate gasket... Magnetic Shield Division, Perfec- 


' : tion Mica Company, 20 N Wacker 
from a 14 inch bolt hole to a 60 inch outside cut. Larger diameters ot ae Seeds Se Weekes 


Dr, Chicago 6, Ill. 
can be cut with additional extension arms. 

“Prescribed lighting protects the 
eyes of industry” is title of 28-p 
The ALLPAX Gasket Cutter has bulletin. Features sections on 
become standard equipment in safety and visibility factors, 
standards for use in prescribing 
thousands of plants where expen- plant lighting, uses of fluorescent, 
sive “down time” is kept ata mini- incandescent and mercury vapor 
% lamps; lighting of other areas, 
mum by cutting new gaskets when maintenance and condensed cata- 
and where they are needed. Avail- log data on fixtures. Sylvania 
i 2 Electric Products Ine, Wheeling, 

Gasket Cutter ble in five styles to cut maximum W. Va. 
is packaged in this strong steel case. | diameters of 12, 24, 36, 48, 60 inches. 
MAINTENANCE EQUIPMENT 


Use the following Allpax gasket materials for your gasket requirements: Inorganic zine conting for struc- 


. tural steel, tank interiors and ex- 
t “a teriors, towers and equipment is 
400 Compressed Asbestos Shee described as to general, physical 
500—Superheat Compressed Ry : and chemical properties in 4-p 
Ash Sheet é bn * 3 bulletin. Amercoat Corporation, 
sbestos shee ee 4309 Firestone Blvd, South Gate, 

600 —Vegetable Fiber Oil Proof Sheet eat> og >. Calif. 
700 —Red Rubber Sheet Ake ‘ : ; Cold galvanizing compound that 
a> rustproofs iron and steel surfaces, 
7 50—Black Rubber Sheet prevents corrosion at welded 
4 joints and repairs damaged gal- 
800 —Diaphragm Sheet Sirs vanized surfaces is illustrated and 
8 50—Cloth-Inserted Sheet ' described in 4-p bulletin 5610. 
American Solder & Flux Co, 19th 
& Willard Sts, Philadelphia 40, Pa. 
L L A Blast-cleaning abrasives. Illus- 
trated 12-p bulletin 333 presents 
characteristics, application and 


ALLPAX The Packing that Packs All” selection data. Pangborn Corpo- 


$ ration, Hagerstown, Md. 
pack! nG 


SEND FOR OUR NEW CATALOG — TODAY! Aluminum jacketing for insulat- 
ing tanks, vessels and piping sys- 
A complete line of packing, tools, gasket materials tems is described in 40-p bulletin. 
ics ° a e,° Gives complete recommendations 

Distributors in principal cities for selecting, fabricating and in- 

stalling various aluminum jacket- 


THE ALLPAX COMPANY, INC. ing components. Kaiser Aluminum 


& Chemical Sales, Inc, Process In- 
160 Jefferson Ave., Mamaroneck, N. Y. dustries Dept, PR-1256, 1924 


a T- - qReee ery astos Pas f M | ebec Broadway, Oakland 12, Calif. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Qu (Continued on pege 216) 





Packs 4 
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BTA) 
ZERO-OXYGEN 
TINT TUL): 


TURNING AN 
OLD PRINCIPLE UPSIDE DOWN 











Comes Up with a Better, 
Simpler Deaeration System 


That is exactly what Schaub engineers did 
when they first designed the Schaub Zero- 
Oxygen Deaerator. 


THE RESULT: An entirely new and simpler kind 
of boiler feedwater deaerator that insures com- 
plete oxygen removal (to .005 cc/liter) under 
all conditions and wide load variations—with 
excellent thermal economy. Add to this, lowest 
maintenance, plus complete safety and utmost 
dependability. 


Basic differences that give Schaub Zero- 
Oxygen Deaerators their more effective per- 
formance are: 1) external pre-heating to a 
temperature well above boiling point within 
the deaerator; 2) explosive flash-down release 
of dissolved gases; 3) unrestricted venting 
through a special type vent condenser for 
faster complete release of liberated gases, 
without wasteful excess steam vapor losses. 


By delivering superheated water into the fully 


FREE FACTS! MAIL THIS courong 


FOR COMPLETE DATA 


vented tank, the hitherto critical problem of 
“matching” temperature to the “full” boiling 
point at the pressure within the deaerator is 
entirely eliminated. (This has been a major 
stumbling block with conventional deaerator 
design.) Passing through multiple, specially 
designed spray nozzles, incoming water 
“flashes down” in an explosive action that 
effectively liberates oxygen, CO, and all other 
non-condensible gases. 


Also with unrestricted venting there is no need 
for premium-cost pressure shell. No pressure 
relief valve, overflow trap or orifice adjust- 
ment is ever required. Rust-proof Chromosoid 
lining insures extra-long life. 


Before you plan any installation or addition 
of deaerating capacity get the full facts on all 
the performance advantages proved by the 
Schaub method. Ask your Schaub representa- 
tive, or write for Bulletin 575. 


FRED H. SCHAUB ENGINEERING COMPANY 
2105 South Marshall Boulevard, Chicago 23, Illinois 


Please send me without cost or obligation my personal copy of your new 


Bulletin 575 on Boiler Feedwater Deaeration theory and practice. 


Nome____ 


Company 


">". SCHAUB 


ENGINEERING CO. 


2105 South Marshall Boulevard 


Address 


Chicago 23, Illinois — 
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25 Protective coatings. Four types 
of coating to meet every tempera- 
ture condition are discussed in 
4-p bulletin MPC 25-956. Contains 
data on applications, how to ap- 
ply, temperature range, coverage. 
Markal Co, 3052 W Carroll Ave, 
Chicago 12, Ill. 


METERS AND INSTRUMENTS 


Rotameters, versatile instruments 
for the accurate measurement of 
fluid rate of flow, are described 
in 12-p bulletin 18RG. Gives data 
on application, construction, oper- 
ation and installation. Schutte 
me i and Koerting Company, Dept 
Both types are precision M-E, Cornwells Heights, Bucks 


made of the finest materials | County, Pa. 


see And, feature after fea- , Meters for factory, field and lab- 
ture has been designed to ; : 4 oratory use are described in 8-p 

he oe 1a] eae bulletin. Includes charts, dia- 
make the Verti-Line Tur- wh ate NUL grams, photos. Greibach Instru- 
bine Pump today’s best buy aie 5 pe ments Corporation, Metuchen, N. J. 
in vertical pumps. Portable de hypots are subject of 
bulletin 14-2. Included are data 
sheets covering latest models that 
have output voltage ranges of 
0-70,000 VDC. Associated te- 
search Inc, 3770 W Belmont Ave, 
Chicago 18, Il. 


Temperature controllers. Illus- 
trated brochure MC-139_ gives 
complete specs on series of bulb- 
and-capillary indicating tempera- 
ture controllers. Fenwal Ine, 
Ashland, Mass. 


Annunciator systems are subject 
aE ; of 32-p catalog 100B. Fully illus- 
More than 100,000 satisfied af | PNY trated. Panellit, Inc, 7401 N Ham- 


. lin Ave, Skokie, Ill. 
vertical pump users agree 


there’s no pump like Verti- j : ‘ }" Annunciator systems are described 


P . in} j on. 4 ; ‘ . ss J i 
Line for low first cost, eco- e in’ 20-p illustrated catalog. Con 
f | tains complete selection data. 


nomical operation, and § [| Scam _ Instrument Corporation, 

negligible maintenance. AOL | i gain Irving Park Rd, Chicago 

Whatever your vertical 

pump needs may be, it will ‘ PY; . Pressure gages, for use on such 

, i : services as engines, turbines, 

pay you to investigate Verti- i blowers, pumps and compressors, 

Line before you buy. ’, are described in 4-p bulletin DH- 

4 23. Helicoid Gage Division, Amer- 

fean Chain & Cable Co, Ine, 
Bridgeport 2, Conn. 


Process control = instrumentation 
for indicating, recording, con- 
trolling and transmitting flow, 
pressure, density, chlorination, is 
fully discussed in 32-p bulletin 2. 
Fischer & Porter Co, 907 Jackson- 
ville Rd, Hatboro, Pa. 


PIPING, VALVES, FITTINGS 


Piping systems, prefabricated, in- 
sulated, for steam, condensate, hot 
or chilled water and other fluids, 


Verti-Line Pumps are the exclusive products of are described in 28-p bulletin 100. 

Gives dat design, applications, 

LAYNE & BOWLER PUMP COMPANY installation. EB Kaiser Co, 2114 
general offices and main plant W Lake Ave, Glenview, II. 

2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA Underground conduit systems, I)- 

LAYNE & BOWLER EXPORT CORPORATION 650 South Grand Avenue, Los Angeles, a subsidiary lustrated 4-p bulletin SW-256-25 
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* \ 1, 
TURN ON PERFORMANCE 
/ 
a.:fturnm Off your Costs! 


CHAPMAN LIST ©so 


Forged Steel 
Gate Valves 


This is an open and shut case of top performance 
and lowest maintenance. To begin with, the 
wedge faces on Chapman List 960 are super 
hard. In fact, they’re hardened to 800 Brinell 
by Chapman’s exclusive Malcomizing process. 
They can’t seize. They can’t gall. The seat rings 
are hardened stainless steel. They last longer 
and, when necessary, they’re very easy to 
replace. 

There are no full-pressure repacking diffi- 
culties. Bolted follower on the outside screw 
rising stem design has no threads that are ex- 
posed. 

Is it any wonder there are more Chapman 
List 960 valves on more jobs than any other 
small forged steel gate valve? They stand up 
perfectly under conditions ranging from 380 psi 
at 1000°F to 2000 psi at 100°F. You use Chap- 
man List 990 valves for higher pressures. Sizes 
for List 960 are from 4” to 2”. You can have 
rising stem with yoke or rising stem with inside 
screw. And the Bonnet joint is either gasketed 
or ground metal-to-metal, depending upon your 
needs. 

To take a good look at the ways to cut your 
valve costs, take a good look at our Catalog 10. 
Write, today, for your copy. 


The 


CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 
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contains suggested specs, complete 
descriptive information. Stillwater 
Clay Products Co, 3334 Prospect 
Ave, Cleveland 15, Ohio. 


Unplasticized pve pipe, fittings 
and valves are described in 16-p 
bulletin. Contents include physi- 
cal properties, chemical resistance 
tables, dimensions, flow rate 
charts. Colonial Plastics Mfg Co, 
2685 E 79th St, Cleveland 4, Ohio. 


Forged steel unions for high-pres- 
sure service are discussed in illus- 
trated 8-p bulletin U-1-56. W-S 
Fittings Division, H K _ Porter 
Co, Inc, Box 95, Roselle, N. J. 











Diaphragm control valve provides 
accurate pressure reduction and 
regulation of steam, water, air, 
oil, brine and most liquids and 
gases. Illustrated 4-p bulletin 980 
gives specs, capacities. A W Cash 
Co, Box 551, Decatur, II. 


Control valves. Illustrated 12-p 
bulletin gives details on construc- 
tion and operating characteristics 
of Series LB valves, available in 
sizes 1 through 4 in. Conoflow 
Corporation, 2100 Arch St, Phila- 
delphia 3, Pa. 


Lubricated plug valves. Illus- 
trated 28-p catalog 39-5 shows 
100% pipe area, venturi, round 
port, and diamond port units in a 
variety of metals for 150 lb steam 
working pressure. Homestead 
Valve Mfg Co, Coraopolis, Pa. 


THERE’S no practical use for the excess weight and bulk of the Diaphragm valves and metering 
conventional steam and hot water generator, with its maze of and proportioning pumps are sub- 
tubes, passes and refractory baffles. The Cyclotherm design in- ject of 16-p illustrated catalog 
corporates just 2 passes to give you a guaranteed minimum G-56. Includes specs on valves, 
efficiency of 80%. Complete combustion with uniform heat- tables of capacities on pumps. 
transfer in the first pass utilizes approximately 65% of your Hills-McCanna Co, 2369 W Nelson 
fuel value; the balance is transferred in the second pass. Fifty 
passes would accomplish no more. Cyclotherm is compact—up 
to ¥3 smaller than other packaged steam generators. 


St, Chicago, Il. 


Expansion joints, packless corru- 
CYCLOTHERM Steam and Hot Water Generators are de- gated, are described in 72 p illus- 

. signed, engineered and constructed in the Cyclotherm trated bulletin 56. Covers three 

\ plant to give you the finest in packaged steam or hot types. Contains over 150 photos, 
water generators. Factory insulation with fiberglas plus line drawings and schematic dia- 
aluminum jacket saves up to $600 in field-insulation. grams. Tables and charts give full 
Every unit test-fired before leaving the factory. The specs. *Request direct on com- 
Cyclotherm reaches you completely assembled — five pany letterhead from  Zallea 
simple connections and it is ready to go to work. No Brothers, 895 Locust St, Wilming- 
expensive stack required; no special foundation. Up to ton 99, Delaware. 
50% saved in maintenance costs by simplified design and 
by electronic control system that automatically operates 
Cyclotherm as load requires. 





MANY plants have installed two or more Cyclotherms 
for maximum flexibility and power. Cyclotherm stands 
back of its product with sales engineers close by when- 
ever you need them. Fifteen models, from 18 to 500 
hp (15 to 200 psi). For full information on a boiler 
that represents the most advanced engineering in 
steam generation, mail the coupon today. 


YUNG WO Stetiones U. = Pad Co: 
AN STEN, 2532 E. First St. — 


Oswego, N. Y. 


GINERMQA Send me free copy of your 
CLOTHERM ® | complete booklet on 


Cyclotherm Steam and 

Steam & Hot Water Generators . 
Hot Water Generators ~ eT ‘ 
Don’t give me that ‘Tell your fore- 


man, business.’ Go fix it right NOW.” 
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More and more power plant operators are using Lumnite concrete linings in all types of installations from ash hoppers 
to stack linings—to insure trouble-free service year after year. Above: Ohio Edison Power Company, Niles, Ohio 


Solve heat, corrosion, insulation problems fast 
by using Atlas LUMNITE* cement 


e Lumnite-made industrial concretes give rugged resistance 
against heat, corrosion, abrasion and thermal shock. 


e Repairs and downtime are reduced to a minimum. 


e Placement is fast and easy — by pouring, plastering or guniting. 
(For maximum convenience, use Lumnite-made castables. 
These are pre-mixed, ready for use, and are made by leading 
manufacturers of refractories.) For more information, write: 
Universal Atlas, 100 Park Avenue, New York 17, N. Y. 


* “LUMNITE” is the registered trademark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company 


142 


UNIVERSAL ATLAS CEMENT COMPANY -member oftheindustrialfamilythatservesthenation—UNITED STATES STEEL 
OFFICES: Albany - Birmingham + Boston « Chicago + Dayton « Kansas City + Milwaukee + Minneat « New York « Philadelphia « | urgh « St 
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ramen years to your piping 


“+ gallons to your flow 





strength to an 
otherwise weak link 


—+}> BONNEY 
WELDOLETS 


to your piping drawings 
for all branch connections 


WELDOLET CONSTRUCTION NOZZLE WELD CONSTRUCTION 


A WEAK LINK 
A STRONG LINK for corrosion 
adds years external forces 


gallons internal pressure 
strength 


and assures a clean, properly fabricated 
and properly designed branch connection 


Labor costs are now at an all time high. 

Reevaluation of your piping costs will now 
reveal Weldolets 4” and smaller to be (BONNEY) 
less costly to fabricate than unreinforced 


nozzle connections. In the field this is ® 
E WELDOLETS 
also true of larger sizes and Weldolets are 


always more economical than branch THREDOLETS ® 
connections made by welding tees or SOCKOLETS ® 





reinforced nozzles. Weldolets are manufactured 
in all sizes from 36” and all weights from xxs, 

in carbon steel, stainless, alloy, wrought iron 
and non-ferrous metals. 


PENNSYLVANIA DIVISION 


BONNEY FORGE &€ TOOL WORKS 
ALLENTOWN, PENNSYLVANIA DEPT. L 








More TECHNICAL BRIEFS 


Begins on page 158 





value of conductivity, distribution of 
corrosion follows that of conductivity, 
the logarithm of which is normally dis- 
tributed. Here use is made of modern 
mathematical statistics to relate max- 
imum corrosion to the area associated 
therewith. A similar analysis relates 
maximum corrosion to pit depth. In- 
troduction of the pipe’s wall thickness 
into the analysis completes the develop- 
ment whereby the trend of leaks on 
pipelines may be traced. 

Importance of effort lies not only in 
the success attained in the accounting 
but the novel and practical conclusions 
that have resulted. The complete work 
is regarded as a substantial contribu- 
tion to the theory of underground cor- 
rosion. NACE paper No. 29. 


Resources 


Potential resources of mineral coal for 
future generation in Mexico. By Ing 
Luis F de Anda, Geothermic Power 
Commission. 

The coal deposits in Mexico are esti- 
mated at 2907 million tons; 1690 mil- 
lion tons are located in North Mexico, 
the remainder is distributed in other 
parts of the country. Up to now, coal 
has been produced in only one district; 
the quantity of coal supplied in 1954 
was about 2 million tons; import is 
insignificant. The unimportant output 
of coal is caused by the strong compe- 
tition of petroleum. 

Coke production reached about 600,- 
000 tons in 1952; 80 to 90% of the 
coke consumed in Mexico was supplied 
by one plant. Coke is used mostly by 
the metallurgical industry. WPC paper 
No. 158A24. 


The state and development of power 
production and utilization in Mexico. 
By Ing Luis F de Anda, Geothermic 
Power Commission. 

The development of power produc- 
tion and utilization in Mexico is marked 
by three distinct periods: until 1926 
it lacked legal control; from 1926 to 
1933, the federal government issued 
several decrees and ordinances, and 
finally, from 1933, the federal congress 
enacted bills regulating power produc- 
tion and utilization. 

The paper gives information on the 
growth of the population, labor and 
national income. It lists the national 
supply companies and distribution sys- 
tems as well as the number of power 
stations and their capacities. It deals 
with the problems of electricity sale, 

(Continued on page 222) 
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WING DUAL 


hs % soem er 
Wing Dual Drive Forced Draft Blower at the 


O 


Either the electric motor (A) or the turbine (D) drives the 


DRIVE FORCED DRAFT BLOWERS 
































| 
| 
TP 
8 





ee 


same fan (B) at constant speed. Inlet Voltrol Vanes (C) 


with external lever provide capacity regulation. To shift 
drives, simply push a starter button and turn a valve. 


Easton, Pa. plant of the Dixie Cup Company. 


Both Steam and Electric Drive 
in a Single Blower Package 


Wing Dual Drive Forced Draft 
Blowers are really two blowers 
in one. They provide both turbine 
and electric drive. The choice, 
at any time, is determined by 
heat balance or emergencies. 


The Turbine drive is used when 
its oil-free exhaust is needed for 
feedwater, process or space 
heating ...also in emergencies 
such as electric power failures. 
Precise draft control is obtained 


either manually or automatically. 
Motor drive is employed for 
starting up boilers or during 
periods of low demand for proc- 
ess or heating steam. 


Wing Dual Drive Forced Draft 
Blowers are furnished in pack- 
age form, completely assembled, 
ready for easy installation. Avail- 
able for vertical or horizontal 
discharge. Send for engineering 
data, today. 


L. J. Wing Mfo.Co. 50 Vreeland Mills Road, Linden, NJ. 


Factories: Linden, N. J. and Montreal, Canada 


REVOLVING 
HEATERS 


WING FRESH AIR 
SUPPLY HEATERS 
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WING FANS 


TURBINES 


i 





Also available separately : 


BG 


WING WING 
MOTOR DRIVEN TURBINE DRIVEN 
FORCED DRAFT FORCED DRAFT 

BLOWER BLOWER 


Win 


BLOWERS 


L. J. Wing Mfg. Co. 
50 Vreeland Mills Rd., Linden, N. J. 


Please send engineering data about Dual Drive 
Forced Draft Blowers 


Name 
Firm 


Address 


DRAFT INDUCERS 


City Zone State 





ses ~— BIGELOW 


Write For Your 
Copy Of This 
NEW BOILER-BURNER 
UNIT CATALOG 


THE BIGELOW COMPANY * NEW HAVEN 3, CONN. 


Representatives: Boston * New York * Chicago ° Orangeburg, 

S.C. * Philadelphia * Syracuse * Detroit * Washington, D.C 

San Francisco * Los Angeles * Atlanta * Milwaukee * New Orleans 

Petersbura, Va. * Seattle * Indianapolis * Kansas City, Mo. * Tulsa 
: Salisbury, Md. * Greensboro, N. ‘ 
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netted proceeds, tariffs and financing. 
Finally, the paper includes character- 
istic figures and data on the employ- 
ment status, various organizations, con- 
tractual relations, as well as informa- 
tion on compilation methods for statis- 
tical data. WPC paper No. 157A23. 


Outline of the extent of energy re- 
sources of the Republic of Uruguay, 
proved and probable. By The Uru- 
guayan National Committee. 

This paper outlines the energy re- 
sources of the Republic of Uruguay, 
which are essentially of an hydraulic 
nature. The main characteristics of the 
existent and projected hydro power 
plants on the Negro River are briefly 
detailed; these make up the most im- 
portant group of plants in the coun- 
try. Some information is included in 
reference to the projected hydro plant 
on the Uruguay River near Salto 
Grande. Some other hydro plants of 
lesser importance are also considered. 

The hydrological and topographical 
characteristics of the utilization of 
hydroelectric resources in Uruguay are 
briefly studied. The existence of peat 
deposits in Uruguay is mentioned and 
some relative data are given, as well 
as information on the initial drilling 
on a large scale for oil prospecting. 
WPC paper No. 149A21. 


Production and use of energy in Fin- 
land: development since 1950 and 
prospects of the future. By Bror Nor- 
dovist, Electrical Department of Ekono. 

The author first gives a short survey 
of energy consumption in Finland, 
based on statistical data. He goes 
back to 1928 for the sake of continuity 
and underlines the fact that the natural 
fuel resources of Finland are wood 
and peat. There are no mineral fuels, 
as far as is known. The electrical en- 
ergy supply has, up to now, been based 
chiefly on the utilization of hydro- 
power. In the second part, a forecast 
of the increase of power and fuel de- 
mand is presented. The forecast is 
clarified by two diagrams. 

The third part of the paper deals 
rather extensively with the domestic 
energy resources of the country and 
the possibilities of utilizing them. Pro- 
viding that the plans for construction 
of new hydro-power plants are eff- 
ciently realized, there will be, accord- 
ing to the forecast, sufficient hydro 
power for meeting the increased power 
demands as calculated 10-12 years in 
advance. WPC paper No. 51A11. 

(Continued on page 225) 
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Highest quality 
expansion joints 


Quality is built into every Sola-Flex joint. 
From extensive research and develop- 
ment programs through to precision fab- 
rication, every step guarantees an extra 
measure of durability and trouble-free 
service. And Sola-Flex joints are econom- 
ical—in initial cost and in long life. Send 
for a Sola-Flex catalog. Dept. C-116, 
Solar Aircraft Co. San Diego 12, Calif. 
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EXPANSION JOINTS AND BELLOWS 
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Wasted 
Horsepower 


Just match your average load... . 
let silicones carry the overloads The Philip Sporn pet so the Anericon Gon end 


: a is + Electric System installed its first silicone insulated motor 
If you specify horsepower to equal “peak overloads, 


your motors work at full rated capacity only part of the 
time — you're paying for unused horsepower. Today, draft fan motor built by the Elliott Co. Smaller and 
silicone insulation has outmoded this kind of wasteful less costly to install than an equivalent 1500 hp con- 
over-motoring. Motors insulated with Dow Corning ventional motor, this unit has been operating in 
Silicones have a service factor of 25 to 50% ...so now ambient temperatures up to 120F without a sign of 
you can merely match your average load, and let this failure to date. Starting against cold air 4 times a 
built-in service factor handle intermittent overloads. day, it is overloaded by 30% bringing its total rise to 


over 6 years ago . .. a 1000 hp, 1190 rpm forced 


Lower your motor costs! For every doliar wasted on 250 F with an output of 
unused motor capacity, you spend an additional $3 1300 hp. This kind of de- 
for starters, cable, transformer capacity and installa- a pendable performance has 
tion. Silicone insulated motors save you real money! led American Gas and 


Boost your production! Motors insulated with Dow many other leading utili- 
Corning Silicones have much greater resistance to ties to standardize on sili- 
heat, moisture, and corrosive atmospheres . . . assure cone insulated auxiliary 
more continuous production. motors. 


Remember, over-moforing is outmoded 


Get sources for silicone insulated equipment—mail coupon today 


Dow Corning Corporation, Dept. 6913, Midland, Mich. DOW CORNING 
Please send me sources for Silicone insulated SILICONES DOW CORNING CORPORATION 


[] Motor (] Transformers C] and Reprint 
“Nev Developments in Silicone Insulation.” MIDLAND, MICHIGAN 


ATLANTA * CHICAGO «+ CLEVELAND «+ DALLAS * DETROIT 
LOS ANGELES * NEW YORK-* WASHINGTON, D.C. (Silver Spring, Md.) 


NAME - - —— TITLE 





COMPANY 





CANADA: Dow Corning Silicones Ltd., Toronto 
STREET - GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 
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BRIEFS 


_Begins on page 158 


More TECHNICAL 


Recent progress (since 1950) achieved 
in the developments of hydro and 
thermal resources of electric energy in 
Turkey. By T Fikret Suer, Ministry of 
Public Works. 

The Turkish Republic, part of the 
former Ottoman Empire which once 
extended into the continents of Europe, 
Asia and Africa, at present covers an 
area of 777,000 km? and has a popula- 
tion of 22,461,000. As regards condi- 
tions of climate and terrain, Turkey 
may be divided into several different 
zones. 

Turkey has more than 20 mountains 
with more than 3000 m height eack. 
Snow begins to fall late in the au- 
tumn, rests on the high mountains dur- 
ing winter and starts to melt only at 
the end of spring. The rivers Firat, 
Dicle, Coruh and Kizilirmak receive 
huge quantities of water from the 
melted snow. Therefore Turkey has a 
very large potential source of hydrau- 
lic energy. 

Although investigations of this hy- 
draulic potential are not yet completed, 
estimates by the Office of Electric 
have given the output by 
hydraulic plants, which could be con- 
structed easily, as 3 million kw. Their 
annual generation capacity would be 
15 billion kwhr. Without doubt, these 
figures could be increased considerably 
after more research work. WPC paper 
Vo. 46A9. 


Research 


Japan’s energy resources, present and 
future. By Dr. Koichi Aki, Prime Min- 
ister’s Office. 

With progressive industrialization, 
Japan’s energy consumption has _in- 
creased remarkably. The population to- 
talled 88 million in 1954, and the na- 
tion produced 42,720,000 metric tons 
of coal, 340,000 kiloliters of oil, 140,- 
000,000 cubic meters of natural gas, 
22,000,000 metric tons of fuelwood, 
and 59,600,000,000 kilowatt hours (of 
which 45,300,000,000 kwhr was hydro 
power) of electricity. The country im- 
ported 3,450,000 metric tons of coal 
and 10,400,000 kiloliters of oil. Thus 
the total energy consumed last year is 
calculated to be 92,920,000 metric tons 
in terms of coal equivalent. 

It is calculated that the energy de- 
mand in 1975 will reach about 200 mil- 
lion metric tons in terms of coal. On 
the other hand, the maximum economic 
energy supply at that time is estimated 
at about 150 million metric tons in 
terms of coal. WPC paper No. 38A7. 

(Continued on page 226) 
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LOCKETT FUEL OIL PUMPING 


: 


A composite Pump and Heater Set, consisting 
of one Steam-Driven Duplex Pump and one 
Electric-Driven Rotary Pump, with Heater Units 
mounted above the Pumps. Complete with Pres- 
sure and Temperature Controls. Capacity 4,000 
pounds per hour of bunker C fuel oil against 
300 P.S.I. 


AND 


HEATING SETS 
Custom Budt 


For more than a half-century, Lockett has been 
supplying standard and custom-built Fuel Oil 
Pumping and Heating Sets, for mechanical 
and steam atomizing oil burners. Various types 
of Pumps are available: Turbine or Motor- 
Driven Rotary Pumps, Electric-Driven Rotary 
Pumps, and Duplex Steam Pumps, in any com- 
bination. Units can be furnished for any ca- 
pacity or pressure desired; 
Strainers, Pressure and Temperature Controls, 


complete with 
and Instruments. Each pump is suitable for 
the full rated capacity of the Unit; one pump 
and one heater are spares. Engineered to your 
requirements. Completely assembled and shop- 
tested. Inquiries are invited. Descriptive bul- 
letins sent on request. 


A. M. LOCKETT & COMPANY, LTD. 


Contracting Mechanical Engineers 


NEW ORLEANS « 


HOUSTON -» 


DALLAS 


any size... any boiler 


No matter what your need, B.T.A. 
carries the most complete stocks 


goss * 
gust * 
gpa ncet : 
g1vnne 
grout e 
K 
ynrort 1808 a * 
wicks * 


aces 


of boiler tube sizes and gauges. . 
for any make of boiler. No need 


for you to stock... you can 
have spares when you 
need them... fast! ‘Phone 
or wire! 


Specialty Bending for any need 


BOILER TUBE CO, OF AMERICA 


McKEES ROCKS, PA. (Pittsburgh District) Federa/ ]-7750 





HILCO rccrrimers 


REMOVE WATER, SLUDGE, ACID 


The HILCO Turbine Oil Reclaimer 

is a self-contained, compact unit 

that will produce and maintain oil 

free of all solids, sludge, acids, 

moisture and air, keeping the oil 

in first class condition. Its purify- 

an ing process is a continuous, all 

RECLAIMER electric, automatic operation, re- 

quiring infrequent attention. It re- 

moves contaminants as fast as they are formed, maintaining 

lubricating oil at full value of new oil. HILCO Oil Reclaimers 

will also purify compressor, hydraulic, insulating, Diesel and gas 
engine lube oils. 


Purifies Turbine Oil by Continuous or Batch Purification . . . 





TRANSFER PUMP 








TRANSFER PUMP 
FROM TURBINE \ 
Ol TANKS | HILCO 





on 
RECLAIMER 


of 




















THE HILLIARD Corporation 
159 w. FOURTH STREET ELMIRA, N. Y¥. 


IN CANADA Upton-Bradeen-James Ltd., 890 Yonge St 


v 





More TECHNICAL BRIEFS 


___ «Begins on page 158 
The state and development of electric 
power production in Japan. By Tak- 
ashi Fujii, Economic Planning Board. 

Japan’s energy supply is being de- 
rived mainly from its hydro power po- 
tential of 22,335 mw (of which some 
14,000 mw is undeveloped), and its coal 
reserves of about 18.6 billion tons. 
Thus, the country has established a 
joint system of power supply in which 
hydro power plants are mainly supple- 
mented by thermal plants. 

After the war, a severe power short- 
age was experienced due mainly to 
the stagnation in constructing electric 
power plants. Development was, how- 
ever, resumed in or around 1951. Ac- 
cordingly, the power supply situation 
became favorable after 1953 with an 
enforcement power plant building at 
an average rate of about 1 million kw 
a year. At present, the Government is 
carrying out a 5-year power develop- 
ment plan aiming at achieving about 
4600 mw new capacity by 1958. In 
1954, plants for 990 mw were com- 
pleted, and a total of 3778 mw capac- 
ity, of which 797 mw was newly added, 
is under construction in 1955. WPC 
paper No. 32A5. 


Progress in the development of the 
energy resources: of Canada. By De- 
partment of Northern Affairs and Na- 
tional Resources, and Dominion Coal 
Board. 

This paper briefly reviews the growth 
in the development of the energy re- 
sources of Canada under headings of 
water power, coal, oil, natural gas, 
wood and atomic energy. It notes the 
large increases in hydroelectric in- 
stallations across the country since 
1948, the increases in oil and natural 
gas reserves and the impact of the ex- 
panding utilization of these energy re- 
sources on the development of coal re- 
serves. It refers to the expansion in 
energy resources through new finds of 
fissional ores and notes the efforts go- 
ing forward to make this atomic energy 
available for peaceful uses. Based on 
past demands and present growth, fu- 
ture energy requirements are indicated. 
W PC paper No. 181A31. 


Pumps 


Hydraulic transients in centrifugal 
pump systems. By C P Kettredge, 
Princeton University. 

Differential equations of motion for 
rotating parts of the pump and prime 
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INSULATION... 


iS BEST FOR OUTDOOR PROCESSING 


@ Highly Efficient to 1350° F. . . . one insulation with many uses. 
@ Low Shrinkage... unusual dimensional <tability reduces heat losses. 
e Weather-Resistant...Chemically Stable... doesn't disinte- 
grate or lose efficiency 

@ Flame-Resistant . . . adds safety to process industries. 

© Strong... unusually high impact strength reduces breakage losses. 
e Lightweight . . . easier, more economical handling and application. 
e Easy to Work... pre-fab or job shaping means application savings 


e Excellent Compressive Strercih . . . bears traffic, yet 
conforms to small projections. 


INDOORS...OUTDOORS...KaytherM, a hydrous 
calcium silicate insulation, is excellent for every 
use in its wide temperature range . . . indoors or 
out. It will save you money on application and 
in long-run maintenance. 


There’s a lot more to tell about this unusual, really 
new insulation. Send for free, 8-page booklet that 
tells you everything about KaytherM. We'll send it 
right on without obligation. 


KEASBEY & MATTISON 
COMPANY + AMBLER - PENNSYLVANIA 


POWER * JANUARY 1957 227 





More TECHNICAL BRIEFS 


Begins on page 158 





mover, and fluid in the pipe, are de- 
rived in this paper. Methods of in- 
tegrating the equations are discussed 
for the case of an assumed rigid fluid 
column and for the elastic fluid col- 
umn. A hitherto unpublished solution 
for the elastic-column problem is de- 
scribed. Complete characteristic dia- 
grams for several pumps are given 
Solutions by different methods are com- 
pared and examples for actual instal- 
lations shown. ASME paper No. 55- 
A-72, 


wuere SURE FOOTEDNESS COUNTS 


Suppression of pump vibrations set up 
at starting up—preopening method. 
By Prof F Numachi, Institute of High 
Speed Mechanics, Tohoku University, 
Japan. 

Cases occur in large water pumps 
where, after installation, vibrations ex- 
ceeding allowable limits develop during 
the start-up period. To meet such sit- 
uations without reconstructing the 
pump, a method of preopening delivery 
valves while the pump is coming up to 
speed is presented. 

The paper explains the means of es- 
timating the reverse-flow quantity, 
torque required and the time to reach 
normal speed. An example of applica- 
tion to actual practice is also given. 
ASME paper No. 55-A-145. 


STEEL GRATING MAKES WALKS SAFER 


Sturdy, one-piece construction with tops of all bars flush pro- 
vides open steel flooring and stairs for safe, easier walking. 
Gary Grating is furnished in a wide variety of neat appearing 
designs and sizes—and is tailor-made to fit your needs. For 
complete description and installation pictures on Gary Welded 
Grating, Stair Treads and Gary-Irving Decking, ask for 
Catalog P-17. 


FREE SAMPLE 
We'll send this handy 
paper weight if you 
request it on your 
company stationery. 


Standard Steel Spring Division 


ROCKWELL SPRING AND AXLE CO, 


4018 East Seventh Avenue e@ Gary, Indiana 








TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 


American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and _ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 


National Association of Cor- 
rosion Engineers, 12th Annual 
Conference. Identified by initials 


OIL, GAS 
OR TAR 


Steam or mechanical atomizing...1 to 1000 gallons per hour 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 
ENCO Oil Atomizers are applied to 


various types of standard pulverized- 
coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 

Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


Ec 509 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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NACE. For further information 
contact NACE, 1061 M & M 
Building, Houston 2, Texas. 


World Power Conference, 5th 
meeting, identified by initials 
WPC. Information as to avail- 
ability obtainable from Oéester- 
reichisches Nationalkomitee der 
Weltkraftkonferenz, Vienna I, 
Schwarzenbergplatz 1, Austria. 
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Reduce Boiler Feed 
Pump Maintenance 
With a Layout 

Like This. . . 


~ 


say 


You get cost savings in four ways: 


. Replacement costs and “down time” are re- 
duced. Service life is much longer than with 
other sealing methods. 


. Maintenance expenses are reduced. Once 
installed, the seal needs no further attention. 
Costly replacement of expensive sleeves is 
eliminated. 

. Long seal life—special closed circulating sys- 
tem provides cooling water in sealing chamber 
for best seal performance. 


. There is no leakage. Loss of valuable feed water 
is eliminated. 
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You get 4-way job-engineered performance: 
1. “John Crane” engineers the seal to your opera- 


tion. This includes adaption to your pump de- 
sign and piping arrangement. 


. You are furnished with carefully drawn up 


plans. All necessary recommendations are sup- 
plied. Heat exchanger size is specified. 


. Package design provides easy installation and 


removal of seal without major pump disman- 
tling—can be installed as readily in existing 
equipment as in new pumps. 


. “John Crane’s’” world-wide service organiza- 


tion and experienced engineering staff stand 
behind your installation. 


Now is the time to investigate this new boiler feed pump seal. Write for new illustrated technical bulletin. 


Crane Packing Co., 6430 Oakton St., Morton Grove, Ill. (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


ab 8 SQ & & 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 
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1b YEARS OPERATION 


Unretouched recent photo 
of 1940 Laclede Stoker 
installation at Pevely Dairy 
Co., St. Louis, Mo 


Not A Link Replaced! 


Long link life is due to the basic design of chain 
grate stokers. 





1, Chain grate links are heavier, providing 
more weight to dissipate heat. 
2. Chain grate links have greater depth, allow- 


ing more heat-dissipating surfaces along the 
sides of the air passages. 


Points 1 and 2 result in low link operating 
temperatures, which prevent clinker adhesion 
to grates. 


The air space between chain grate links is 
self-cleaned as the grate passes around the 
driving sprockets and idlers, due to the 
relative movement between adjacent rows. 


These four features result in long life and low main- 


tainance for chain grate stokers. Average grate life of 
many LACLEDE installations is 20 years. 


Specify chain grates and select Laclede 
for long life and economical operation. 


STOKER COMPANY 


4440 HUNT AVE. - ST. LOUIS 10, MO. 
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Memphis Power continued 


from TVA is about four mills per kwhr. 
But due to rising fuel, labor and mate- 
rials costs, this TVA price will increase 
to an estimated 4.3 to 4.4 mills per 
kwhr by 1962. Cost to Memphis of its 
own electric energy will be at this same 
figure in 1962. 

Cooperation between the city of Mem- 
phis and TVA will continue through 
an Interchange Agreement. After the 
Memphis contract for purchase of power 
from TVA expires in mid-1958, this 
agreement will enable an exchange of 
power so that whenever Memphis or 
TVA can supply it more cheaply, the 
other will have access to it. 

Moreover, TVA has assured the mu- 
nicipality that it will take care of the 
Memphis area’s power needs in the 
event of an interval between expiration 
of the present contract with TVA and 
adequate operation of the new Mem- 
phis power plant. 

Plant site adjoins a new harbor and 
industrial development area. Three 
steam electric turbo-generator units will 
be built. Each of these will have a 
nameplate rating of 250,000 kw and 
a total net capability of 812,500 kw. 

It is planned for the first of these 
units to be ready to go into operation 
in the latter part of 1958. 


Sylvania and Corning form 
nuclear corporation 


& ProposaL to form a jointly-owned 
company for expanded research, devel- 
opment and production activities in 
the atomic energy field, has been an- 
nounced by officials of Sylvania Elec- 
tric Products Inc and Corning Glass 
Works. 

New organization, to be known as the 
Sylvania-Corning Nuclear Corp, will be 
incorporated in Delaware. Each com- 
pany will own one-half of the new cor- 
poration’s stock. 

Sylvania’s entire atomic energy busi- 
ness will become a part. of the new 
company, and Corning will similarly 
transfer its atomic energy activities. 
Administrative headquarters and _ lab- 
oratories of the Sylvania division are 
located at the company’s research cen- 
ter at Bayside, Long Island, with pilot 
production facilities at Hicksville, Long 
Island. Corning’s activities are centered 
at Corning, N. Y. 

More than fifty sites for the new com- 
pany have been investigated. Final se- 
lection will be made shortly from these. 

Commenting on the potential of 
atomic power, the officials estimated 
that the nation’s consumption of elec- 
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DUAL BANK Condensers 
ERD by, 0. H. Wheeler 


vogs 


Bre 


For Your Electric Generating Plants 
of Tomorrow 


Specifically designed for larger, more 
efficient electric generating stations. 


Adaptable to your station layout. 


Designed to minimize field erection 
problems. 


Additional steam lanes shorten path and 
resistance to steam travel. 


Lower pressure drop and higher vacuum. 


“Zero” condensate temperature 
depression. 


DEAERATION . . . 0.01 cc per liter is 
attainable. 


Purity of condensate. 





At C.H. Wheeler the most modern 
engineering techniques are at your 
service. Let our engineers help you. 


Contact your local representative or 
Cc. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PA. 


Manufacturers also of Vacuum Equipment ¢ Pumps for Circulating Water, Condensate, Water Supply and Drainage 
Marine Auxiliary Machinery ¢ Special Products for Atomic Service 
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CHESTERTON PACKINGS 
expressly developed for 


CORROSIVES 


CHESTERTON 
BLU-LON 


A severe acid, Blue As- 
bestos Teflon Packing. 
Each asbestos strand 
individually Teflon im- 
munized. Special acid 
resisting lubricant. 
Highly compressible — 
no graphite. 


CHESTERTON 
CARSON 


A soft, pressure lubri- 
cated, Graphite Asbestos 
Packing for mild acid or 
alkali conditions. Re- 
tains lubrication — low 
coefficient of friction. 


CHESTERTON 
WHITE-LON 


A strong alkali, White 
Asbestos Teflon Pack- 
ing. Highly compres- 
sible, caustic resisting lu- 
brication. White in color. 
Each asbestos strand 
Tefion impregnated. 


THE THREE SPECIALIZED ROD PACKINGS illustrated above have been 
developed by Chesterton to meet specific pH values through the entire 
corrosive range. Each packing is a leader in its particular field because 
Chesterton is dedicated to giving unequalled performance rather than 
price. A very few cents a pound is well invested in trouble-free — 


labor-free years of service. We welcome inquiries. 








A.W. CHESTERTON CO. e« 





EVERETT 49, MASS. 


America’s Oldest Manufacturer of Mechanical Packings 
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REPORTS from the FIELD 


tricity will more than double in the 
next decade, reaching 1 trillion kw by 
1965. Although most of this power will 
be generated by conventional fuels an 
increasing proportion will be generated 
by nuclear-fueled power stations, they 
predicted. 


Power show closes 
after big 4 days 


®> As tHE Power SHow drew to a 
close, tired, happy engineers took a 
last tour of the exhibits, said goodby 
to old friends and started packing up 
for the trip home. 

It had been a busman’s holiday on a 
grand scale. In four days, the engineers 
kept up a pace designed to separate the 
men from the boys. Informal parties 
and sightseeing were sandwiched in be- 
tween exhibition tours, forma] dinners 
and ASME meetings. 

This year’s show was housed in Man- 
hattan’s newly-built Coliseum, some- 
thing of a showstopper in its own right. 
Visitors paused between tours to specu- 
late on the problems involved in build- 
ing and operating the massive struc- 
ture, and to comment on the blending 
of art and utility. 

Of the displays, the most impressive 
were the models of atomic power sta- 
tions scheduled to go into operation in 
the near future; the most spectacular- 
the guided missiles; the most signifi- 
cant—the exhibits of materials, struc- 
tures and components put on by manu- 
facturers of power plant equipment 
and production machinery. 

At week’s end weary exhibitors were 
congratulating themselves on one of the 
biggest and best power shows yet, and 
beginning to plan for “next time.” 


Calendar of Events 


Jan 17-18—1957 Engineers Joint 
Council Assembly. New York Statler 
Hotel. Details from Engineers Joint Coun- 
cil, 29 W 39th St, New York 18, N. Y. 


Jan 21-22—Association for Applied 
Solar Energy, 2-day symposium on solar 
furnace design and operation. Hotel West- 
ward Ho, Phoenix. Details from AASE, 
3424 N Central Ave, Phoenix, Arizona. 


Jan 23-25—Twelfth Annual Sym- 
posium on Instrumentation for the 
Process Industries. Texas A & M Col- 
lege. Details from Dr C D Holland, Dept 
of Chemical Engineering, Texas A & M 
College, College Station, Texas. 


Jan 28-31—Plant 


Engineering Show. 


Maintenance and 
Public Auditorium, 
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‘LOGOO-I50 «=: LO600-200 


WHY BUY OLD FASHIONED 
BRONZE GLOBE VALVES THAT 
DEVELOP LEAKAGE DUE TO 
SEAT AND DISC WEAR? 





LQ600 Valves—with Brinalloy” Seats. 
and Discs—have served in more than 
150,000 installations . .. some 
for five years and more... without 
leakage from seat-and-disc wear. 


NKENHEIMER CO., CINCINNATI 14, OHIO 


LW WN ENHEIME R* 
THE ONE LRCOH NAME IN VALVES 





Goulds Fig. 3405 single-stage, 
double-suction centrifugal pump. 


You get all 9 custom features 
at standard pump prices 


1. You can inspect, clean, and remove 


the entire rotating element without dis- 
turbing piping or pump and driver align- 
ment. 

2. Moisture and dust can’t get through 
sealed bearing housings. 

3. You can use quenching fluids with 
these cowl-type glands. 


4. Stuffing box packing is die-formed. 


5. Impeller rings are stainless steel. 


6. Unique locking of shaft sleeves allows 
change of rotation in field without addi- 
tional parts. 


7. Gland bolts are corrosion resistant. 
8. Teflon water seal rings. 


9. Highly desirable stuffing box bush- 
ings. Renewable. 


Only the Goulds Fig. 3405 offers all these cost-cutting features at 


no extra charge. 


33 sizes pump 200 to 6400 GPM at heads up to 425 ft. Single- 
stage. Double-suction. Interchangeable parts— you can cut spares 


inventory by 4 or more. 


Bulletin 721.6 gives performance data, specifications. Send for it. 


A _g PUMPS INC. 


Sales Offices: Atlanta » Boston « Chicago « Houston « NewYork © Philadelphia « Pittsburgh « Tulsa 
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Cleveland. Details from Clapp and Poliak 
Inc, 341 Madison Ave, New York 17, N. Y. 


Jan 30-31—3rd Annual Midwest Weld- 
ing Conference. Illinois Tech Chemis- 
try Bldg, 3255 S Dearborn St, Chicago. 
Details from Harry Schwartzbart, Super- 
visor of Welding Research, Armour Re- 
search Foundation, 10 W 35th St, Chicago 
16, Hl. 


Feb 25-March 1—American Society of 
Heating and Air Conditioning Engi- 
neers, 13th International Heating and Air 
Conditioning Exposition. International 
Amphitheatre, Chicago. Details from In- 
ternational Exposition Co, 480 Lexington 
Ave, New York 17, N. Y. 


March 11-15—1957 Nuclear Congress, 
International Atomic Exposition. Conven- 
tion Hall, Philadelphia. Details from ex- 
position office, 304 Architect’s Bldg, Phil- 
adelphia, Pa. 


March 18-19—Steel Founder’s Society 
of America, 55th Annual Meeting. Drake 
Hotel, Chicago, Ill. Details from SFSA, 
605 Terminal Tower, Cleveland 13, Ohio. 


March 25-27—American Society of 
Tool Engineers, Silver Anniversary Tech- 
nical Meeting and Convention. Shamrock 
Hilton Hotel, Houston, Texas. Details 
from L S Fletcher, 10700 Puritan Ave, De- 
troit 38, Mich. 


March 25-29—American Society for 
Metals, 10th Western Metal 
and Exposition. Pan-Pacific Auditorium, 
Los Angeles, Calif. Details from ASM, 
7303 Euclid Ave, Cleveland, Ohio. 


Congress 


Retired engineers respond 
to teaching proposal 


> THE proposaL that retired engineers 
be employed as teachers in New York 
City high schools has received “‘con- 
siderable response” from the engineers 
themselves, according to Mr Samuel 
Schenberg, Supervisor of Science, of 
the New York City Board of Education. 

During a telephone interview with 
Power’s reporter, Mr Schenberg ex- 
pressed the belief that the number of 
engineer volunteers warranted modi- 
fication of existing teaching regulations. 

He added that Superintendent of 
Schools William Jansen will review the 
applications and decide whether to re- 
quest modification from the state com- 
missioner. 

The New York State Education Law 
requires a minimum of eight semester 
hours in professional education courses 
before licensing anyone to teach in the 
New York City secondary schools. 

(Continued on page 236) 
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Write your own specifications: 


VOLATILITY 
BT.U's 
SIZE 
ASH 
MolsTURE 


SULPHUR 
AST, 


... the modern, efficient mines 
on the CaO can produce 
just what you want. 
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Chesapeake and Ohio Railway 


WORLD’S LARGEST CARRIER OF BITUMINOUS COAL 
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YOUR PUMPING JOBS 
Mant tast 








HEN you install Vikings, there’s no wasted time with 

slow, uncertain priming . . . you start delivering in 
seconds. Delivery is then smooth and constant. There’s no 
spasmodic operation to cause damage to valves and meters. 
And to finish, you can strip a tank fast and completely 
with positive Viking Rotary Pumps. They are built to pump 
all liquids, thick to thin. 


To start, send today for pump catalog 57SW 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, it’s “ROTO-KING” pumps 
THE ORIGINAL “'GEAR-WITHIN-A-GEAR'* ROTARY PUMP 
See our catalog in Sweets 





ANTEED 


to give 
drip-tight 
leak-proof 
seal 


Available through your local distributor 


woe DART 


For over 55 years the firm guarantee 
back of each and every DART UNION 
sold has been — “if one should leak 
through we will give you two”! The 
record reveals that less than 1 in every 
100,000 has proven to be faulty. The ex- 
tra wide bronze to bronze seats, preci- 
sion ground to a true ball joint, mount- 
ed in heavy malleable iron pipe ends 
and protected by an extra heavy union 


GENERAL 
SALES | 
AGENT | 


nut, make a drip-tight, leak-proof 
connection WITHOUT EXCESSIVE 
WRENCHING time and time again. 


Guarantee positive tight connections 
and extra long service on your pipe 
lines by using the DART GUARAN- 
TEED UNION. 


Yours on request: Descriptive brochure 
on Dart Unions and Union Fittings. 


ie Tellgelola) 43 COMPANY 


393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 


BRANCHE 
° BOS 


NEW YORK 3 


»N ) © ROME 9EOR 
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Such courses are not included as part 
of the degree requirements for scien- 
tists and engineers. 

Dr Jansen has expressed a willing- 
ness to urge Dr James E Allen, New 
York State’s Commission of Education, 
to consider modification if a sufficient 
number of engineers express interest. 

Mr Schenberg said, at the time of 
the interview, that he had received 84 
responses. Fifty of these were from 
retired engineers; 34 were received 
from active engineers interested in be- 
coming teachers. 

The possibility of employing retired 
scientists and engineers under the age 
of 70 was suggested last June 4 at a 
meeting of the Advisory Committee on 
Science Manpower. 


Nuclear Research Center opens 
at Battelle Institute 


& CompPL_etIoN, at Battelle Institute, of 
the nation’s first, privately owned Nu- 
clear Research Center was announced 
following initial start-up of the Insti- 
tute’s one-million-watt research reactor. 

The 34 million dollar reactor is the 
largest of the pool type yet to be put 
in service in this country. It is designed 
exclusively for research purposes. It 
becomes the third major new unit added 
to the Battelle Nuclear Research Cen- 
ter in the past 13 months. 

Newly completed reactor uses solid 
U-235 fuel. The core, composed of 
fuel elements and boron control rods, is 
suspended 22 ft below surface in a 
large pool of highly purified water. 
Water serves as coolant and as a shiéld 
to protect personnel from radiations. 
It is expected that reactor will be oper- 
ated 24 hours a day, six days a week. 

Shown in photo above are research 
reactor (foreground), critical assem- 
bly laboratory (right), and hot cell 
laboratory (left background). 


Snake River to get three 
143,000-hp turbines 


& Tue U.S. Army has enlisted the aid 
of the S Morgan Smith Co, York, Pa., 
for a Corps of Engineers’ project at 
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NORDBE 
service for Alu 
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22 more NORDBERG units 


now on order will provide nearly 
475,000 TOTAL HORSEPOWER 


A total of 220 Nordberg spark fired gas burning Radial 
engines with a capacity of over 400,000 horsepower have 
amassed a startling total of over 8 million hours of depend- 
able operation at the Point Comfort, Texas smelting 
works of the Aluminum Company of America .. . by far 
the world’s largest internal combustion engine power 
station. 


As part of its continuing expansion of aluminum pro- 
duction facilities, ALCOA recently ordered 22 additional 
Nordberg units to provide power for a seventh pot line 
at Point Comfort. This new line will add 20,000 tons to 


NORDBERG MFG. CO. 


Milwaukee, Wisconsin 


© 1957, Nordberg Mfg. Co. 


RG RADIAL E 
minum Comp 


; 
».- 


NGINES now in 


any of America 


@ The compact, lightweight Nordberg Radial en- 
gines are shipped as complete factory-assembled 
units. This 12-cylinder, 2125 hp gas burning en- 
gine, loaded on a flat bed trailer, is one of 26 
units recently installed by ALCOA at their Point 
Comfort works. 


the operation’s installed capacity of 120,000 tons annually 
. requiring well over four million kwh per 24 hours. 

The 22 newly ordered Nordberg engine-generator units 
will raise the power capacity to nearly 475,000 total 
horsepower, and will be the third expansion of electric 
power generating facilities for the electrolytic reduction 
of aluminum by Alcoa at Point Comfort. 

These impressive repeat orders by ALCOA testify to 
the fact that the efficiency and low maintenance of the 
Nordberg Radial engines have contributed significantly 
to the lowering of aluminum production costs. 


SElt ° DUAFUEL ANI 
SPARK-IGNITION GAS ENGINES 





Are you going to be 
on this stretcher 
tomorrow ? 


We think it ig 
Smarter To play 


safe all the time 
Observe every 


safety rule 
and use 





GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. E-2 


CRAWFORD FITTING CO. 
884 EAST 140th STREET 


CLEVELAND 10, OHIO 
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Ice Harbor Lock and Dam on Snake 
River. 

Three 280-in. Smith Kaplan turbines, 
most powerful of their kind in the 
world, will be installed at the project 
site 12 miles from Pasco, Wash. In- 
stallation will be completed July 1960, 
with shipment of embedded parts start- 
ing Dec, 1958. 

The turbines will operate over a 
head range of 78 to 102.5 ft. Their 
rating is 143,000 hp at 90 rpm under 
an 89 ft head. 





POWER’S History 


Power was founded in 1884 by E P 
Harris and H M Swetland. With it was 
incorporated Steam which had _ been 
started by N Hawkins in Chicago two 
years earlier. 

In 1903 Power purchased and ab- 
sorbed Science and Industry, which was 
a conolidation of a number of periodi- 
cals, namely, Home Study Magazine, 
Home Study for Machinists, Mechanic’s 
Magazine, Home Study for Building 
Trades, Building Trade’s Magazine, 
Home Study for Electrical Workers and 
Steam Electric Magazine. 

In 1908 Power absorbed The Engi- 
neer’s Review, of Cleveland, and The 
Engineer, of Chicago, the latter being 
a consolidation of The Safety Valve, 
Lord’s Power and Machinery Magazine, 
The Stationary Engineer, Steam Engi- 
neering and The Mechanical Engineer. 
When The Engineer was purchased, the 
name of the combined magazine was 
Power and the Engineer. The title was 
condensed to Power in 1911. In 1951, 
Power absorbed Operating Engineer. 
All rights to above titles reserved. 





A.G.E. chooses site for second 
450,000-kw power unit 


> Puitie Sporn PLant, in the heart of 
the Ohio River Valley, has been chosen 
as the site for the second of two 450,- 
000-kw electric power generating units, 
according to officials of American Gas 
and Electric Service Corp. 

Sporn Plant is on the A.G.E. System 
at Graham Station, W. Va, and at pres- 
ent has a generating capacity of 600,- 
000 kw. It is jointly owned and oper- 
ated by Appalachian Electric Power Co 
and Ohio Power Co, A.G.E. operating 
subsidiaries. 

Like its A.G.E. System sister unit, 
which is being built by Indiana & Mich- 
igan Electric Co in Sullivan County, 





HIGH-PRESSURE BOILERS 
NEED PUREST WATER 


MUDDY WATER IN 
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PURE WATER 
our 


An ILLCO-WAY System, incorporating 
up-to-date ionXchange equipment, offers 
the best opportunity available today for 
obtaining the high-purity water that mod- 
ern high-pressure boilers must have to 
avoid serious loss of operating efficiency. 
Such a System will take the muddiest kind 
of hard river water and clean it up so tha 
suspended impurities, mineral content, 
and dissolved solids are reduced to almost 
unmeasurable quantities. The result — top 
boiler performance, always, and top ¢ur- 
bine performance. 


ONE SOURCE FOR 
THE WHOLE SYSTEM 


Today, such a System can be obtained, 
complete, from a single source — Illinois 
Water Treatment Company. We design 
and manufacture every element to solve 
successfully the particular application. 
You do not need to combine a part from 
here and a portion from there — you get 
it all from us, all tanks, all piping, all 
valves and controls, all resins and other 
materials, all carefully selected to suit your 
needs. Consult our experienced engineers at 
the next opportunity... 


pei 
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You don’t have to 
hang by your heels... 


\. 
Ne 





to read a Taylor Industrial Thermometer 


ASY-READING Taylor Industrial Thermometers 
- a » 4 > we 12 ee ¢ rle ‘ ~ 2. 
< 135° oblique right or left side angle a come ina wide variety of stem angles and connec 
for difficult locations. : tions to fit the most difficult applications. 
135° angle industrial thermometer > : Easy temperature readings mean more frequent temper- 
patie sanateoadanean | ature readings— greater protection for your expensive 
equipment and more efficient plant operation. 
Exclusive BINOC* tubing and extra-bold black numerals 
make Taylor Industrial Thermometers fhree-times- 
easier-to-read. Ranges from minus 40° to plus 950°F. 
or equivalent Centigrade. Built for years of rugged, 
reliable service. Write for Catalog E. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


*Reg. U.S. Pat. Off. 


Laylor Lnslruments 


90° right or left side angle forside Straight industrial thermometer for VAIN A ACCURACY FIRST 


installations. Can be tipped forward inserting in horizontal pipe lines. 
or backward for eye level reading. 
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To see what's going on inside 


When you want to look into a furnace, 
watch acid eat its way into metal, ob- 
serve a white hot melt in cool comfort, 
there’s only one answer . GLASS. 


PYREX brand PLATE GLASS No. 7740 
is particularly suited for odd-sized sight 
glasses, fume duct windows, and chemi- 
cal-resistant surfacing. You can use it 
for temperatures up to 900° F. It is re- 
sistant to thermal shock and indifferent 
to chemical attack. 


VYCOR brand FLAT GLASS No. 7900 
has such resistance to 

thermal shock that you 

can use it with continu- 

ous temperatures to 

1450° F., intermittently 

at 2210° F.; for high- 

temperature furnaces 

and tanks. 


PYREX brand INFRARED-REFLECT- 
a ING GLASS reflects ra- 
diation in the infrared 
spectrum but transmits 
up to 75% of visible 
light. Useful as an effi- 
cient shield to protect 
a workmen from exposure 

to intense heat radiation. 


CORNING HEAT-RESISTANT BLUE 
OBSERVATION GLASS, reduces glare 
when observing flame, 
smoke and ash intensity 
in power plants, marine 
boiler stations and the 
like. 

Let us send you af 
copy of Bulletin PE-34* 
which describes the properties, specifica- 
tions, and applications of these Corning 
Flat Glasses. 


CORNING GLASS WORKS 
CORNING, N. Y. 


Please send me a copy of your Flat Glass Bulletin 
PE-34. 


Name 

Company.... 

Address... 

City — Zone State 


La ce ce ce ee ee ee ee ee 
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Ind., the new Sporn unit will be 73% 
larger than any other power-producing 
unit operating today. 

In commenting on selection of the 
Sporn Plant for location of the second 
unit, Philip Sporn, A.G.E. president, 
said, “Our decision was based on three 
important factors: the need for. still 
greater generating facilities in the dy- 
namic Ohio Valley, the fact that the 
plant is situated near the geographical 
and load centers of the A.G.E. system, 
and the plant’s proximity to abundant 
low-cost coal reserves.” 


Dr Zinn heads new company 
in atomic energy field 


® THE FORMATION of a new company 
in the atomic energy field, the General 
Nuclear Engineering Corp, was an- 
nounced today by its president, Dr 
Walter H Zinn, former director of the 
Argonne National Laboratory. 

The company has been formed for 
the purpose of providing engineering 
and other services in connection with 
the design, construction and operation 
of nuclear reactors and other atomic 
energy facilities. The company also 
plans to carry out research and devel- 
opment work in connection with such 
activities. 

The key technical associates of Dr 
Zinn in the new enterprise are Mr 
Harold V Lichtenberger, Mr John M 
West, and Dr Joseph R Dietrich. These 
men bring to the company a combined 
total of 54 years in the atomic energy 
field. 

The company, located in the St. 
Petersburg-Tampa area of Florida, 
plans to offer its services to foreign 
countries and to organizations plan- 
ning a research reactor and a program 
for its use. The address is P.O. Box 
245, Dunedin, Florida. 




















protect 


YOUR 
INVESTMENT 


with a 


TIME TESTED LINE 
OF LUBRICANTS . . 


ALBANY 
LUBRICANTS 


PAST PERFORMANCE IS 
YOUR ASSURANCE OF 
FUTURE SATISFACTION 


SS Be SSS SSS SSeS ee ee ee eee 

ALBANY PRESSUREGREASE UNIVERSAL 
For Cups — Ball Bearings — Water 
Pumps — Universal Joints. Water- 
proof — Exceptionally high melting 
point. Soft enough for gun applica- 
tion. 


ALBANY GREASE 


A cooling lubricant in 3 consistencies 
for operating temperatures from 110° 
F to 200° F. 


ALBANY PRESSUREGREASE 
A superior waterproof mineral oil 
grease of high viscosity. Comes in 
Liquid, Soft, Medium, Hard and 
Graphite. Pressuregrease Soft and 
Medium. 

ALBANY BEARING LUBRICANT 

(Ball or Roller Bearing} 
Will not separate or oxidize assuring 
long life to bearings. May be used in 
hand grease guns. 

ALBANY GEAR LUBRICANTS 
Retard wear, quiet gears. Waterproof. 
Will not drip when gears are idle or 
in motion. 

ALBANY PENETRATING OILS 

(Clear or Graphite) 
Quick-acting. Cut rust as well as lubri- 
cate. Loosen sticky valves, eliminate 
squeaks. 

Order Albany Lubricants 
through your supply house. 


Serving industry throughout 
the world since 1868. 


ADAM COOK’S SONS, inc. 


Mfrs. of Albany Lubricating Products 
LINDEN, NEW JERSEY 
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Add compressed air power efficiently 


with the JOY WG-9 


The Joy WG-9 heavy-duty vertical air compressor is a 
natural for supplying additional air for an existing 
system, either centralized or decentralized. 

Because of its smooth running characteristics and 
the small floor area required, the WG-9 needs only a 
simple, block-type foundation. The average base di- 
mensions of a larger model WG-9, including motor, 
are 7/1" by 4’1”. This means greater capacity per 
square foot of floor area—42 CFM per square foot on 
the 100 psi rated machines. 

Thus, the WG-9 packs large compressor capacity in a 
small compressor area. It is possible to install the 
machine in a central compressor room where unused 
floor space is at a premium, or in a decentralized plant 
location where crowding of machinery is a problem. 

If you have plans for a small plant, the WG-9 is 
designed to give you continuous 24-hour heavy-duty 
service. It is also widely used to meet special require- 
ments in larger operations, such as boosting air above 
standard plant pressures. 

The Joy WG-9 is a water-cooled compressor, avail- 
able in capacity ranges up to 881 CFM piston displace- 


Consult 0. Joy Exginoor 


For Air and Gas Compressors, Oxygen and Nitrogen Generators, Vacuum Pumps and 
Boosters, Conveyors, Fans, Electrical Connectors, Hydraulic Fittings and Hose Assemblies. 
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ment and in pressures up to 150 psi. Standard drive is 
multiple V-belt. This machine can be furnished for 
flat belt or vee flat drive if desired. 


LARGE COMPRESSOR FEATURES INCORPORATED IN ALL 
WG-9 SERIES 
@ Full Force Feed Lubrication 
@ Joy Patented “Dual-Cushion” Valves 
@ Anti-friction Main Bearings 
@ Replaceable Cylinder Liners and Crosshead Guides 
Write today for full information. Joy Manufacturing 
Company, Oliver Building, Pittsburgh 22, Pa. In Canada: 


Joy Manufacturing Company (Canada) Limited, Galt, 
Ontario. 


Write for FREE Bulletin 22-16 


SPECIALISTS IN THE COMPRESSION AND 
__ MOVEMENT OF AIR AND GASES SINCE 1885 


4 
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APPOINTMENTS 


Corporation executive changes 





Riley Stoker Corporation: Robert K 
Griffith, vice-president and treasurer of 
Riley Stoker Corporation; director, vice- 


€ president and assistant secretary of 
Badenhausen Corporation: director ana 
assistant secretary of A W Cash Com- 
pany and director ot Cash Standard 
Stacon Corp. Copeitand Refrigera- 
president. Milwaukee Valve Com- 


tion Corporation: trank J Gleason, 
pany: Carl E Rowe, vice-president and 
general manager. 

Prat-Daniel Corporation: Conrad 
H Pinches, president. Sperry West- 
ern, Inc: Robert B Manning, presi- 
dent. General Precision Laboratory 

inc: Raymond L Garman, executive 

you have any vice-president and technical director; 
James W Murray, executive vice-presi- 
dent and general manager; Richard W 

of these troubles: Lee and William J Tull, vice-presidents. 

LaSalle Steel Company: T Lloyd 

. . ion. Kelly, chairman of the board; Thomas 

1. SCALE, CORROSION, or FOAMING in your boiler operation © ak esd ack cit canarias 
2. RUST and CORROSION in your steam and condensate lines. officer. Hercules Motors Corpora- 
tion: Walter L Brough, executive vice- 
* 3. SCALE, CORROSION, or ALGAE GROWTH in your cooling or A gE go a EG oe 
and A alinske, vice-presidents. 

condenser water system. New York Air Brake Company: 

4. CORROSION or SCALE in your hot or cold water tank and lines. Thomas W_ Johnson, vice-president. 
Southern California Edison Com- 
5. RUST and CORROSION in your brine or sweet water system. pany: James F Davenport, executive 
vice-president. The Cleveland Worm 
6. SCALE in pumps, water jackets, compressors, coils, lines, or equip- & Gear Company: Sidney L East- 
ment. man, vice-president, engineering. Alu- 
minum Company of America: James 


7. SLUDGE and MOISTURE in your fuel oil supply. P Haight, vice-president, engineering. 


8. SOOT DEPOSITS in your furnace combustion areas. Engineer changes 


Aluminum Company of Canada, 


Ltd: Franklin T Matthias, chief en- 
en . . . let WESTERN prove to you how a specific treatment gineer. Fairbanks, Morse & Co: 


applied to your specific problem can restore and maintain efficiency and R H Beadle, chief engineer, diesel en- 
economy in your use of water, steam and fuel. Check the number or numbers gineering dept. Nordberg Manufac- 
of the problems you have in the coupon below. Get full information. turing Company: Albert T Metcalf, 
electrical engineer. Bryant Manufac- 
turing Company: William M Day, 
* director of engineering. Argonne Na- 
for example tional Laboratory: Jay R Ginder, as- 
. . . Western’s Cooling Water Treatment has been technically formulated and sistant mechanical engineer, reactor 
proved in use to prevent scale deposits, corrosion and algae growth in cool- — oie an Pe a 
ing towers, engine jackets, condensers, coils and piping. Sentence B at i ps Sane 
engineer 0 eta Electric division. 
Over 65 Years of Know-How In the Chemical Treatment of Water American Can Company: Harold 
ee Palmer, general manager, engineering. 
MAIL THIS COUPON TODAY Great Northern Oil Company: Lloyd 
E Lundahl, chief engineer and assist- 
ant maintenance superintendent. Al- 
lis-Chalmers Manufacturing Com- 
pany: L T Rosenberg, chief generator 
design engineer; G W Staats, engineer- 
in-charge, generator design section. 





apm ecespiea Send information on the problems checked: 


oO ea ie 50 Re se 

‘Steam and Fuel he Sy + a 
WESTERN Other aT ie nis BAS Mad 
CHEMICAL Name 








Address 





United States Rubber Co: Louin L 
Jewel, Buffalo district. Joy Manufac- 
turing Co: John E Moody, Boston 


713 Washington Street 
Kansas City 5, Missouri City Zone State 


Gee Cee ee ee Cee ee ee ee ee Se ee ee ee ee ee ee ee ee ee 
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Ten hydraulically operated SMS- 
Rotovalves here range in size 
from 18” to 30”. 

Engineers: Greeley & Hansen, 
Chicago. 


For the City of Niagara Falls, N.Y. ... 
SMS-ROTOVALVES SAFEGUARD HIGH AND LOW SERVICE PUMPS 


SMS-Rotovalves were specified to safeguard service pumps in the City of Niagara Falls’ 
new pumping station. Greater initial shut-off and positive control of closing time made 
them a logical choice to minimize water hammer in pump start-ups and shutdowns. Because 
SMS-Rotovalves have less pressure loss with a full line opening than 

other valve types, they save pumping power. 


In addition to the SMS-Rotovalves, SMS Babbit-Seated Butterfly Valves meet the rugged, 
high service header requirements of fast, positive closure. At the adjacent filtration 

plant, 76 R-S Rubber-Seated Butterfly Valves were specified to give drop-tite 

closure, unusual economy of layout space and 

cut initial construction costs. 


Whatever your application requirements, SMS has the 
experience and facilities to meet them. For additional Hydraulic Gates & Hoists 
information on our complete line of cone, ball and butterfly Turbines Trash Rakes 
valve, see our local representative or write the Pumps Accessories 
S. Morgan Smith Company, York, Pennsylvania. 


HYDRODYNAMICS 


Rotovalves Free-Discharge 
Ball Valves Valves 


Butterfly Controllable-Pitch 
Valves Ship Propellers 


AFFILIATE COMPANY: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 


gives close temperature 
control, saves you 
LABOR, Power, Water 











@ Because the new design improves 
the heat transfer to the out-door 
air by evaporation. 


Because new features keep your 
equipment working for long life 
with “new plant’ efficiency ... 
always full capacity. 


Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 
ing of industrial fluids to specified 
temperatures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 

You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 

First cost is low; freight is low be- 
cause of the lowest space /weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange meth- 
od gives you so much saving in money 
and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. P, 405 Lexington Ave. 
NEW YORK 17, N. Y. 


District Engineers in 
Principal Cities of U.S. and Canada 
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ofice. American Chain & Cable 
Company: R A Willson, New York 
and New England territories for Wright 
Hoist division. The Kennedy Valve 
Mfg Co: Jack W Skinner, West Coast 
branch. 

Link-Belt Company: George A 
Most Jr, Boston district; J Charles 
Bullock, Moline, Ill. district; Gene A 
Zwerner, Albany, N. Y. district; C C 
Wiley, Washington, D.C. district. Syl- 
vania Electric Products Inc: Carl S 
Long Jr, lighting sales manager of 
Rocky Mountain district. Clark Bros 
Co: William T Durkin, Pittsburgh 
ofice. The Swartwout Company: R 
L Broderick, Houston district for Au- 
tronic Process Controls division. Wes- 
ton Electrical Instrument Corpora- 
tion: Kenneth C Moulton, Los Angeles 
ofice; Edward B Annett Jr: Cincin- 
nati territory; Dudley K Bailey, Buf- 
falo territory. 


New sales engineers 


Manning, Maxwell & Moore Inc: 
Roger Gilliland, Los Angeles office. 
Thermal Research and Engineering 
Corp: William Page, Cleveland office; 
Harold Horn, New York office. C & D 
Batteries Inc: Clayton J Roderick, 
Jackson, Miss. area. Research-Cot- 
trell, Inc: John G McDonnell, Pitts- 
burgh office. Johnson Service Com- 
pany: James W _ Taylor, Memphis 
branch. Food Machinery and Chem- 
ical Corporation, Peerless Pump di- 
vision: Max H Richter Jr, New Orleans 
and George Ries, Cleveland. 


New representatives 


For A W Cash Co: E C Cooley Co, 
1186 Folsom St, San Francisco 3, Calif.; 
Gay Sales Company Associates, 420 Sul 
Ross St, Box 13232, Houston, Texas; 
Lytle Engineering Specialties Ltd, 360 
Notre Dame St, W, Montreal 1, Que- 
bec, Canada; McGinnis-Hill Co, 4809 
Clinton Hwy, Knoxville, Tenn.; Noel 
Moffitt Co, Ltd, 203 Church St, Toronto, 
Ontario, Canada; North-Monsen Co, 
Box 174, Salt Lake City 10, Utah; 
Richard S Dawson Co, 333 Glendale 
Blvd, Los Angeles 26, Calif. 

For Orr & Sembower, Inc: C R 
Hutcheon, Inc, Livingston, N. J.; Harry 
Hoyle Contracting Co, Nyack, N. Y.; 
Allen Bullard Company, Little Rock, 
Ark. For Walsh Refractories Cor- 
poration: Kenneth M _  Stuerman, 
greater St. Louis area, southern Illinois 
and Missouri; S McCord, Quad City 
area. For Conoflow Corporation: 
Lewis M Crowe Company, Station UC, 
Box 7387, Atlanta 9, Ga. For Tuthill 
Pump Company: Atlas Equipment 
Company, 620 Meynard Ave, Seattle 
4, Wash. 

For Hammel-Dahl Company: The 
Belilove Company-Engineers, 420 Mar- 





600 


MCDONNELL 
CONTROLS 
FOR BOILERS 
TO 250 psi. 


No. 192 
Illustrated 


McCDONNELL 
92 SERIES 
Pump Control, Cut-Off 
and Alarm Switch 


Underwriters Listed 


in L-123 

Is. with or with- 
1. Has full 
olling 


McDONNELL & MILLER, INC. 
3506 N. Spaulding Ave., Chicago 18, til 


M<DONNELL 
Bailey Water deol Coil 
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Modern, reliable air power for a modern, efficient plant 


When Electric Controller & Manufacturing Company, 
Division of Square D Company, Cleveland, Ohio, 
designed and built its new four and one half million 
dollar plant, they had their sights set on economical 
production at high-level efficiency. 

One of the items given serious consideration was 
the supply of compressed air, a considerable quantity 
of which is used throughout the plant. Fuller Com- 
pany is justifiably proud to be associated with such 
a plant in being awarded the contract to furnish a 
Fullery Rotary Two-stage compressor as the main 
source of general plant air . . . a modern, efficient 
compressor for a modern, efficient plant. This 
machine has a capacity of 281 c.f.m., at 100-lb 
pressure. 

Fuller Rotaries do a very big job no matter how 


FULLER COMPANY 


126 Bridge St., Catasauqua, Pa. 


tough the going. It’s a job that, more and more, is 
being multiplied throughout all industry, these 
machines having gained wide acceptance as an 
efficient, reliable source of air power. 

The key to Fuller’s long life, and smoother 
operation, is rotary motion, which provides large 
capacity in relation to size, simple direct drive from 
motor or internal-combustion engine, minimum of 
working parts, air-flow free from pulsations, lack of 
vibration, continuous service with minimum super- 
vision and maintenance. Installation in cramped 
quarters or on ordinary flooring is simple and 
practicable. 

For a full description of Fuller Rotary Compressors 
and Vacuum Pumps, we would like to send you a 
copy of Bulletin C-5A, Write for your copy today. 


VISIT OUR BOOTH 1664 
PLANT MAINTENANCE SHOW 
CLEVELAND JAN. 28-31 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago * San Francisco * Los Angeles * Seattle * Kansas City * Birmingham C-280 


3425 


PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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Typical station arrangements 


Remote control for valves 


In recent years. increasing numbers of manual remote con- 
trols have been installed in industrial power plants and on 
nuclear reactors. These systems are popular because they elim- 
inate a great deal of hazardous climbing and permit relatively 
inexpensive control of a number of widely scattered valves. 


Stow Manufacturing Co. makes a complete line of these con- 
trols, including: flexible shafting, universal joints and geared 
joints. These controls also include standard remote stations, in- 
termediate connections and valve couplings for both flexible 
shafting and reach rods. 


Typical installations of this equipment are shown above. Sketch 
“A” shows a flexible shaft that can be used up to 100 ft. in 
length and is available in sizes up to 15s” diameter. Sketch “B” 
is an installation using geared joints that operate in any angle 
through 340°. 


For complete design data on all sizes of standard flexible 
shafts, geared joints and terminals, write for Design Manual 553. 


STOW MANUFACTURING CO. 
181 Shear Street, Binghamton, N. Y. 








More APPOINTMENTS 


Begins on page 242 





ket St, San Francisco 11, Calif. For 
Lunkenheimer Co: W B Garrison, 
Rocky Mountain territory with head- 
quarters in Denver; Jack L Green, 
Houston, Texas territory. For Hills- 
McCanna Company: R S Stover Com- 
pany, Kresge Bldg, Marshalltown, Iowa. 


Institute elections 


American Society of Mechanical 
Engineers: William F Ryan, president. 
Conveyor Equipment Manufactur- 
ers Association: J H Walker, presi- 
dent; Adrian W Rich, vice-president; 
H E Murken, treasurer; J B Nordholt 
Jr, secretary; L J Johnson, R Y Mac- 
Intyre, Frank J Shude, directors; R C 
Sollenberger, executive vice-president. 
Engineers Joint Council: Joseph 
Warren Barker, president; Fischer S 
Black, vice-president. Diesel Engine 
Manufacturers Association: Walter 
A Rentschler, president. New Jersey 
Utilities Association: Watson F ‘ait 
Jr, president; Charles E Kohlhepp, 
vice-president. 


Retirements 


John R McConnell, vice-president of 
American Air Filter Co, Inc, after 33 
years in the air filter business. 

Grant E Cole, executive vice-president 
and general manager of Trane Company 
of Canada, Ltd, after 32 years of serv- 
ice to the company. 

A C Embshoff, manager of industrial 
division of Infilco Inc. He will continue 
with the company as a general con- 
sultant to the sales division. 

Everett S Lee, editor of the General 
Electric Review, after more than 40 
years of service with the General Elec- 
tric Company. 


Obituaries 


Lance L Simmons, 57, executive engi- 
neer of American Blower Corporation; 
past president of the Heating and Cool- 
ing Coil Manufacturers’ Association; 
on November 8th. 

Frank H Thorne, vice-chairman of 
National Aluminate Corporation, on 
October 26th. 

George A Brooke Jr, 70, founder and 
retired president of Brooke Engineering 
Co, Inc. 

Joseph F Ryan, 61, assistant secretary 
and assistant treasurer of Allis-Chal- 
mers Manufacturing Company, on Oc- 
tober 23rd. 

Moro M Borden, 79, engineering con- 
sultant of the Simplex Valve and Meter 
Company, on November 16th. 





Babcock and Wilcox Co is the first firm 
in the U.S. to obtain general license from 
AEC to receive and use special nuclear 
and nuclear source materials. 
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Power Plant, Milwaukee County Institutions 


Union Boiler 7 rio Longitudinal Section of Union Type B Boiler 


scores 86.52% in efficiency test 
at Milwaukee County Institutions 


Grouped on a 1200-acre tract, Milwaukee County y 
Institutions have the self-sufficiency of a small f, 
community. With 4 hospitals, a sanitarium, GET FULL DETAILS “=S8 ony, 
children’s home, administration building and nurses’ Make sure that you are 

home, this health and child-care center has its acquainted with the several 

own fire department, bakery, laundry, garage and types of steam generators 

power plant. In all, there are 35,000,000 cu. ft. built by Union by writing for 


. Li 7 7 
of buildings providing complete facilities for neianes Catalog G8-125. ~~ 
6000 patients and 3100 employees. 


Three Union 4-drum, Type B Boilers handle the 
entire steam demand for space heat and electrical 
power. Each has a continuous capacity of 110,000 
Ibs./hr. at 625 psig and 745° F. The institutions 
have no other source of heat or power! 

Job-tested at an average individual output of 
110,934 lbs./hr., this Union boiler team has 
topped performance guarantees with an 86.52% 
efficiency rating. Economy of operation has 
been clearly substantiated! 

This is one of many installations supplying 
“proof-through-use” evidence of Union 


efficiency and dependability. Serving industrial, UNION IRON WORKS 
institutional and public power plants, Union ERIE, PENNSYLVANIA 


Boilers are widely known for their ability to 
measure fully up to expectations. 


POWER * JANUARY 1957 





Let's Look AT THE 
CONSECO RECORD 


© CONDENSER INSTALLATIONS 


Three 70,000 sq.ft. units 
for City of Los Angeles, Calif. 


One 45,000 sq.ft. unit and 
two 20,000 sq.ft. units 
for Puerto Rico Water Resources 


One 28,000 sq.ft. unit 
for City of Owensboro, Kentucky 


One 33,000 sq.ft. unit 
for Penn Power Co., Newcastle, 
Pa. 


One 30,000 sq.ft. unit 
for Northern State Power Corpo- 
ration 


One 35,000 sq.ft. unit and 
three 12,000 sq.ft. units 
for Dairyland Power Cooperative 


Plus hundreds of units ranging down 
to 125 sq. ft. 








e UNDER CONSTRUCTION 
AND ON ORDER 
One 45,000 sq.ft. unit 
for Transit Authority, N.Y.C. 
One 27,500 sq. ft. unit 
for City of Detroit, Michigan 
One 12,000 sq. ft. unit 


for export, Mining 


One 12,000 sq. ft. unit 


for Rushville, Indiana 


Two 8,500 sq. ft. units 
for Washington, Indiana 


Three 7,500 sq. ft. units 
for export, Fertilizer Plant 


One 6,750 sq. ft. unit 
for Texas A & M College 


Conseco means Dependability 





DESIGNS 
ENGINEERS 


BUILDS 
ERECTS 


altel Mm > adalelale (ia) 
Condensers 

Feed Water Heaters 
Pressure Vessels 
Evaporators 

Steam Jet Air Ejectors 
Filters and Strainers 
Sewage Ejectors 
Condensate Coolers 
Specialties 
Instruments 

Engine Parts 


Service Water Coolers 


CONSECO SERVICES 


RE-TUBING 
RE-BUILDING 
REPAIRING 
RE-DESIGNING 
METAL SPRAYING 


Bulletins on our Products and Services 
available upon request. Send for your copy. 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


Sy) Cie Ss ok 


164 OBSERVER HIGHWAY 
HOBOKEN, N. J. 





BOOKSHELF 


The Heating Ventilating Air Condition- 
ing Guide 1956. (34th Edition). 6x9, 
1176 pp, illust, cloth. $12.00. American 
Society of Heating and Air-Conditioning 
Engineers, 62 Worth St, New York 13, 
N.Y. 


As in previous years, it has again been 
necessary to increase the number of text 
pages. Chapters are substantially changed. 
Some are new, others have been almost 
completely rewritten. Particular attention 
has been given to the presentation of heat- 
transmission coefficients of building mate- 
rials. More tables make it easy to com- 
pute the effect of adding air spaces or in- 
sulations to walls, ceilings or floors. 

Other material which has been rewritten 
concerns automatic control and a descrip- 
tion of current-control equipment. 

This edition contains a total of 53 chap- 
ters grouped under seven sections—funda- 
mentals, human reactions, heating and 
cooling loads, combustion and consump- 
tion of fuels, systems and equipment, spe- 
cial systems, and instrument and codes. 





The Mechanical Properties of Wrought 
Phosphor Bronze Alloys. ASTM Techni- 
cal Publication No. 183. 6x9, 120 pp, 
paper. $3.00. American Society for Testing 
Materials, 1916 Race St, Philadelphia 3, 
Pa. 


This volume shows the effect of cold- 
working on the mechanical properties of a 
series of eight phosphor bronze alloys in 
two conditions in the form of cold-rolled 
strip with varying tin content from 0.5 to 
10%. Electrolytic tough-pitch copper-strip 
similarly treated is included to provide a 
base for evaluating the effectiveness of the 
tin additions. 

The mechanical properties — including 
tensile strength, proportional limit, yield 
strength at both 0.01 to 0.2% offset, 
modulus of elasticity, elongation, bending 
fatigue characteristics, lifetimes ranging 
from 100,000 to 1000 million cycles and 
the Rockwell Hardness (B and 30 T values) 
—are reported for six different tempers of 
each of the materials. 


Symposium on Basic Effects of Environ- 
ment on the Strength, Scaling and 
Embrittlement of Metals at High Tem- 
peratures. ASTM Technical Publication 
No. 171. 6x9, 120 pp, paper. $2.75. Ameri- 
can Society for Testing Materials, 1916 
Race St, Philadelphia 3, Pa. 


Since most of the creep and creep-rup- 
ture tests from which design data on high- 
temperature alloys can be obtained are 
carried out in normal atmospheres, and 
since most high-temperature materials are 
used in atmospheres of water vapor or 
some products of combustion, the design 
engineer must always be concerned with 
the effects of the environment upon the 
creep rate and the ductility of the mate- 
rials that he uses. 

It was with the hope of contributing to 
the understanding of these effects that the 
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heck these 


features 


@ Micrometer torque seating switch 
gives tight valve closure, and protects 
valve parts from damage. 

@ Self contained unit—no gears, stem 
nut or bearings to buy. 

@ Weatherproof, dust-tight, watertight 
and explosion-proof construction. 








@ Hammerblow device . . allows motor 
to reach full speed, before load is en- 
gaged. 

@ Non-rotating handwheel built into the 
unit. 

@ Automatic declutching. 

@® Motor is disengaged during hand- 

wheel operation. 

Can always be declutched for hand- 

wheel operation regardless of 

weather or electrical conditions. 

High torque motors. 

Simple valve yoke. 

May be mounted in any position. 

Three to four times faster handwheel 

operation. 

@ Actuation may be by any available 
power source such as electricity, air, 
oil, gas, water or steam. LimiTorque 
is readily adapted for microwave con- 
trol. 

@ LimiTorque is designed for plug, but- 
terfly, gate and globe valves up to 
96” diameter . . . Entire Unit and nut 
can be lifted off valve yoke, by re- 

ee el moving flange bolts. 









Tits 


=, 
lf a 


Ne ...and you'll under- 


stand why more LIMITORQUE valve controls 
are in use than all others combined | | 


Send for new catalog 1-550, and please use 
your Business Letterhead when requesting. 











oe a ® | 
i 
lini org lic PHILADELPHIA GEAR WORKS, INC. 


' 
ERIE AVE. & G STREET. PHILADELPHIA 34. PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS ¢ LIMITORQUE VALVE CONTROLS + FLUID MIXERS * FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadeiphia 
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INVESTIGATE 


FOSTER 


RELIEF VALVES 


LOOKING FOR A PRESSURE RELIEF VALVE TO DO A SPECIAL 
JOB? CHANCES ARE FOSTER HAS JUST WHAT YOU NEED. 


OSTER Automatic Pressure Relief Valves are 
designed for industrial, power plant and mar- 
ine applications requiring dependable, adjustable 
non-pop type of control, relieving excess pres- 
sure into a lower pressure system or to atmosphere. 


Foster valves are built to last. They are de- 
signed to provide continuous protection and con- 
trol of pressure for years of trouble-free service 
Foster assures long-life by using materials suit- 
able for specific operating conditions; bronze, 
stainless steel alloys and various types of trim 
are available. 


Valves are designed with diaphragm or piston 
actuation depending upon the required services 
and regulations. 


The Foster R-4 Relief Valve shown here is 
spring loaded, adjustable, with an internal pilot 
operated main valve. Single seated, tight closing 
and suitable for dead end service, it is designed 
for general service where practically instantan- 
eous relief is required of the excess pressure with 
minimum build-up. 


R-4 is only one of many standard Foster Relief 
Valves for all operating conditions and services 


For address of nearest Foster Represen- 
tative, consult your Red Book, or get in 
touch with us direct; ask for Bulletin R101 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J. 


+ AUTOMATIC VALVES - SAFETY VALVES 
+ CONTROL VALVES - FLOW TUBES 





More BOOKSHELF 


General Research Panel of the ASTM- 
ASME Joint Committee on Effect of Tem- 
perature on the Properties of Metals 
decided to sponsor this symposium. It was 
felt that there must be data on oxidation 
and surface effects and on creep under 
controlled atmospheres that the panel 
could collect in one publication, and that 
by so doing, further work in this field 
would be stimulated. 

It is believed that the papers which 
make up this symposium represent accu- 
rately the status of the problem of en- 
vironment at the present time. 


Begins on page 248 





Techniques of Plant Maintenance & 
Engineering—1956. Published by Clapp 
& Poliak, Inc. 248 pp, illust. $10. Clapp & 
Poliak, Inc, 341 Madison Ave, New York 
17, WY. 


This book reports proceedings of the 
conference held with the Plant Mainte- 
nance and Engineering Show produced by 
Clapp & Poliak, and contains the text of 
16 papers, summaries of 15 roundtable 
discussions and answers to approximately 
1100 specific questions. 

“Reports from the maintenance field in- 
dicate the growing influence of the main- 
tenance manager in top management coun- 
cils when new plants are designed, when 
equipment purchases are contemplated, 
when new production layouts are under 
way. Inevitably, too, his influence must 
increase still more as plants adopt auto- 
mation, and excessive downtime becomes a 
luxury no plant can afford,” the editors 
state. 

This year’s book, seventh in the series, 
is the broadest in scope. Five industries 
get special attention. These include air 
transparent shops, chemical plants, petro- 
leum refineries, paper mills and paper 
product plants, and textile mills. 


Electrical Testing and Troubleshooting. 
By Philip T Green, industrial training co- 
ordinator, Panama Canal Co. 191 pp, il- 
lust, $4.00. The Industrial Press, 93 Worth 
St, New York 13, N. Y. 


This practical book on how to locate 
faults and correct them will be useful to 
anyone with responsibility of keeping 
plant’s electrical equipment operating. It’s 
clearly written and well illustrated. Test 
procedures are given that require simple, 
usually available, instruments and equip- 
ment. There are chapters on electrical 
symbols and drawings, analyzing and chart- 
ing controller operation, troubleshooting 
test equipment, insulation testing, locating 
grounds, electromagnet windings, de ma- 
chine windings, single-phase and polyphase 
transformers, phase sequence, polyphase 
induction and synchronous motors, power 
cable faults and bearing lubrication. Com- 
prehensive as it is, it doesn’t completely 
cover subject of troubleshooting (as prob- 
ably no book can), and you may find some 
of your favorite “tricks of the trade” omit- 
ted. The book is bound with a flexible and 
dirt-resistant cover. 
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UNIBESTOS--THE QU UR EVERY REQUIREMENT 
ALITY INSULATION 0 MEET YO Pe 


positive protection against heot less — 


+s application time end costs 


tands moisture, acids ond chemical fumes 


Resists shock reduces costly breakage 
Less heat loss at the joints 
estan y ond effectively re-used 
hwinkege at 1200" F 


ated — tor exceptional handie-abitity 


tive in sucloor installations 


y adapted for fabrication inte any shape 


t range of sectional sizes 


eee 


A NEW BOOK...and a new way to select 
pipe insulation for greatest savings 


Now there's a fast, easy way to select economic thick- 
ness of pipe insulation accurately...efficiently. It’s 
featured in the new Unibestos Catalog. This handy 
guidebook introduces a new simplified method based 
on a special “J” factor. The easy-to-use “J” index 
eliminates most of the complicated, time-consuming 
computation required by other methods. 


Selecting Unibestos is a smart move, too. Made of 


Amosite asbestos, Unibestos® protects against heat 


Company 


ee eeeeereeseseeeeeseeseeeeeeeses 
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Address...... 


loss with only single-layer application. Strong inter- 
lacing fibers seal in more heat at the difficult joints 
than any other single- or double-layer insulation. 

Built strong to stay strong, yet easy to miter and cut, 
Unibestos goes on the most difficult fittings easily... 
reduces application costs wherever it’s used. Available 
in sectional form through 44” O.D. 


Write today for your copy of the new 
40-page UNIBESTOS CATALOG 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street 
Bloomington, Illinois 


Please send me the new Unibestos Catalog. 








This Stock Equipment Company 
Long Center Scale Was Built to Order 


Stock Equipment Company has specialized 
in Bunker to Pulverizer Feeder Equipment 
for over 25 years. During that time, every 


piece of S-E-Co. equipment has been de- 


Equipment Company works with you to 
make sure that the job is done properly so 
that you get the utmost in service out of 


your equipment. 


signed and built for a specific application Of course, this kind of planning and fol- 
and installation. It is this specialization, plus low ‘through costs more, but you will find 
great attention to detail, that makes the dif- chat’ the reliebiliey hs bine, ee ae 
ference between merely satisfactory opera- gf SIRES Mae oe ee om ee ee 
tion and trouble-free, dependable, accurate iceland. 88 woe see. denlening ot. build- 
As. ing a new power plant or enlarging or 


When you order a S-E-Co. Coal Scale, Coal 
Valve, Coal Distributor, Paddle Type or the 


modernizing an old one, take advantage 
of available information on the best in 
new Turn Counting Type Coal Stoppage Bunker to Pulverizer Feeder Equipment 
Alarm, you know that it will be custom by writing Stock Equipment Company, 
built especially for you. From the inquiry 745 Hanna Building, Cleveland 15, 


y 
5 


through to the actual installation, Stock Ohio. 


SPECIALISTS IN 
BUNKER TO PULVERIZER AND 
BUNKER TO STOKER EQUIPMENT | 


; STOCK Equipment Company 


CLEVELAND 15, OHIO 
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(PATENT PENDING 


Major new development in bus conductor 
offers maximum protection against short- 
circuit forces in high-current systems. 


Strong as a girder, easy to install, high in current- 
carrying capacity, Alcoa® Aluminum Integral-Web 
Channel Bus Conductor offers pronounced advan- 
tages over other types of conductor for such appli- 
cations as generator leads, substation bus and 
industrial plant use. 


Its integral-web construction eliminates need for 
spacer clamps or welded bars across channels. The 
special extruded shape gives a large surface area to 
accommodate high current in either ac or dc circuits. 
Its high section modulus provides the mechanical 
stiffness needed to resist the forces of short circuits 
without damage or distortion. 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERMATE SUNDAY EVENINGS 


* JANUARY 1957 


Joints, taps and splices can be clamped, bolted or 
welded. Special grooves mark exact center lines for 
drilling bolt holes so that nuts lock in recesses de- 
signed to eliminate back-up wrench. Channels, plus 
vent holes in center web, provide high degree of 
ventilation, cooling and drainage. 


For complete information, contact your Alcoa 
repesentative or write Aluminum Company of 
America, 2312-A Alcoa Building, Pittsburgh 19, Pa. 


SIZES NOMINAL CURRENT* (amperes) 





4x6 3,500 
5x6 4,000 
8x8 7,000 
1ix1l 10,000 
12x12 12,000 


*(based on 30° C rise above 40° C ambient still air) 


Your Guide to the Best 
in Aluminum Value 








How Ford beat the 


construction squeeze at 


Steam and air flow from this boiler 
compressor building to meet production 
demands of Ford Motor Company’s 
largest automobile assembly plant at 
Mahwah, N.J. Completed in 13 months, 
a safe margin ahead of the main assembly 
plant, it is a good example of how 
Dravo’s “‘complete package’’ construc- 
tion service can work for you. 

When Ford engineers planned the 
construction of their mammoth new 
automobile assembly facility, they de- 
cided to minimize delay in putting the 
multi-million dollar plant in production 
by taking full advantage of outside con- 
struction services. Dravo’s power plant 
construction specialists were called upon 
to handle the construction-engineering 
and construction of the boiler-com- 
pressor house. Working as a team, Ford 
specified the steam and air needed and 


Mahwah 


left the construction planning and erec- 
tion of the facility up to Dravo. 

As a result of this teamwork, all ma- 
terial and equipment was on order within 
a month, field construction work started 
in three months and initial boiler opera- 
tion in 13 months. But in addition to 
this saving in time, costs were also cut 
through the use of basementless con- 
struction and many other construction 
innovations. The complete plant con- 
tains three 132,000 lb/hr boilers and 
four 2400 cfm air compressors—all con- 
veniently arranged on one operating 
level with centralized control. 

You, too, can profit through Dravo’s 
single-contract responsibility, ranging 
over all types of jobs from 
power plant erection to the 
installation of a pump. Write | 
for Bulletin No. 1300. 


DRAVO 


COR’? 2? thu 
Fifth and Liberty Avenues, Pittsburgh 22, Pa. 


Four air compressors installed by Dravo supply 
the Ford assembly plant with 9,600 cu ft of air 
per minute. 


Power piping for the boilers at Ford's Mahwah 
assembly plant was fabricated at Dravo's 
Marietta, Ohio, plant for erection on the site. 
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Make 1957 a better year for you 


with one of these 


4 GREAT LIBRARIES 


Where will you be a year from 
today? Hundreds of men will be 
earning more—enjoying more re- 
sponsible jobs—because they put in 
a little time every day, building job 
skill and knowledge with books like 
these. You can do the same with 
McGraw-Hill Libraries—selected to 
give you all-round knowledge of 
job fundamentals and develop your 


abilities im special areas. of work. 
Plan to spend a little of your own 
time using the “canned experience” 
put into books for you by men who 
rate high in experience and know- 
how. It will make 1957 a better 
year for you, with gratifying re- 
wards in job standing and bigger 








pay. 





i LIBRARY OF 


POWER PLANT PRACTICE 


6 volumes, 2634 pages, 2519 illustrations 


These 6 books cover the subjects of power plant prac- 
tice in every detail from the foundations and coal 
passing to the very top of plant smoke stacks. They 
give you knowledge of boilers, steam engines, steam 
turbines, pumps, boiler-feed apparatus, and other 
equipment—their construction and performance—how 
to select them—how to test and maintain them—how 
to improve efficiency and economy in operating them. 
Instructions, questions, problems and answers, more 
than 2000 detailed diagrams and illustrations—make 
clear why as well as how to do the work. 


Catalogue price, $34.00 — Library price, $28.50 
SAVE $5.50 





PLANT OPERATORS’ 
AND STATIONARY ENGINEERS’ 
LIBRARY 


5 volumes, 2411 pages, 1723 illustrations 
Brings you a vast amount of practical data to help in 
installing, operating, and servicing machinery and 
equipment vital to plant operation. Pumps, steam and 
gas turbines, a-c and d-c electrical machines, boilers— 
every step in running them safely and efficiently is 
made plain by experts. A special volume of the library 
gives you mathematics essential to men in practical 
jobs. Use this library for big dividends in increased 
production and power output, reduced time for main- 
tenance and repair work. 
Catalogue price, $31.25 — Library price, $24.75 
SAVE $6.50 











BE) ELECTRIC UTILITY 


POWER LIBRARY 


4 volumes, 1730 pages, 1158 illustrations 
Expert engineers in the field carefully explain every 
step in electrical generation in this library. They show 
you the workings of entire steam, hydro, and diesel 
stations as well as gas-turbine stations—answer all 
your questions about transmission and distribution 
systems—show you how to handle each of the opera- 
tions involved in scheduling and maintaining equip- 
ment to produce electric power economically and effi- 
ciently. Gives hundreds of working facts and methods 
on such topics as boiler control—equipment scheduling 
—load dispatching—rate schedules—how circuit break- 
ers and generators are controlled—how internal com- 
bustion engines and gas turbines work—how fuel is 
selected and transported to the boiler furnace. 

Catalogue price, $31.00 — Library price, $27.00 
SAVE $4.00 











AIR CONDITIONING 
AND REFRIGERATION LIBRARY 


4 volumes, 1571 pages, 643 illustrations 


Clearly and simply gives you facts to apply at once 
in planning and installing home, commercial, and 
industrial systems. Takes you all the way from basic 
fundamentals to details on automatic control—gives 
information you must have on such matters as refrig- 
erants, motors, compressors, load calculations, loca- 
tion, radiant panel heating, etc. Gives help on every 
phase—planning and designing the system, selecting 
equipment best suited to your purpose, installation 
procedures, speedy, accurate methods of troubleshoot- 
ing. You’ll find the workable answers here. 


Catalogue price, $27.25 — Library price, $23.50 
SAVE $3.75 








SEND THIS COUPON TO SEE ANY LIBRARY 10 DAYS FREE 


* McGRAW-HILL BOOK CO., INC., 327 Lo! 41st St., N. Y. C. 36, Dept P-1 | 
- LIBRARY OF POWER PLANT PRACTICE Send me the library checked at the left for 10 days’ | 
| Initial payment after examination $4 50, followed examination om approval. If satisfied, I will send 
by monthly payments of oe until the special check one ] full price, or initial payment fol- 
| library price of $28.50 is by monthly payments, according to terms indi 
2. PLANT > tiesney AND "STATIONARY EN- P for each library at left. Otherwise I will return 
| GINEERS’ LIBR a ee 
Initial payment - examination $4.7 followed . 
| by monthly pages ss “s until the special 
ls library price ¢ 
| Initial payment after examination $3.00, followed 
by monthly until the 
P. library price of $27.00 is 
AIR CONDITIONING AND. REFRIGERATION 
| LIBRARY 
Initial payment after examir atio m $3.50 
| by monthly payments of 4.00, vitil the 
library price of $23.50 is pa 
| For price and terms outside U. $. write McGraw-Hill 


payments of = ot special 


followed 


| 

| 

| 

f “ | 
- ELECTRIC Uriiry PoWER LIBRARY | 
| 

spectal | 
| 
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NEW and UNIQUE 


You get more than extra-heavy ~ Tru-Sight remote oiler 


construction, extra-long service life Sight gouge 
Glass peep sights 
from a Clarage Fan. You now get a “ Minette jokes 
5 5 Heavy cast iron a . Oil 
° eye bearing support _— filler 
vastly superior oiling arrangement for re cup 
Oil level 
{not running) 


the bearings — as shown on the right. 


Send for Catalog 901-A describ- ~ boil level 
(running) 


ing the Clarage Type RT Fan and the 


many features that have made it the 








stand-out performer in forced and in- 





; : . ann ae Designed to simplify maintenance, this Clarage Oiler provides 
duced draft service. CLARAGE FAN for ns sonedoond cena oil level indication ty is atiie or 
COMPANY, Kalamazoo, Michigan. not running... simplified oil level adjustment . : quick 
; 9 filling . . . automatic overflow to prevent overfilling 
cleanliness due to improved shaft seal effectiveness and use 
of overflow cup. 


LARAGE 


WER ie 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL ci 1ES hae 1N CAN DA: Canada Fans, Ltd., 4285 Richeliev St., Montreal 
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INFILCO EQUIPMENT 


NEW JONES & LAUGHLIN automatically 


Clarifier Raw Water 


WATER-TREATMENT PLANT soul hae eee age 


of chemical proportional, removes 


with AUTO M ATl 0 N and EQU | e M ENT aiaie (7 me water passage by 


—_ flow control and loss-of-head con- 


INFI [C0 Clearwell trol, maintains same flow rate, 
by controls backwash. 

ae _® rungs aa ...PUMPS water to softening 

cul SS .p.m, O Q O a0) units and then meters it to five 

pais em sneiel Jrom 208 to 2 re gl Ge 175,000-Ib./hr. boilers for steam 


- greatly reduces labor costs RSE “rn 






































































MAIN PLANT COMPONENTS AND AUTOMATION 
The Monongahela River is the source of raw water for steam 
generating plants of Jones & Laughlin Steel Corporation. 
Total hardness ranges up to 268 p.p.m.—clarity and degree 
of acidity fluctuate widely. 

Using a cold-process, lime-batch plant, hardness could 
only be reduced to about 1.5 grains per gallon, or 26 parts 
per million. 


INFILCO equipment, including C.-A.-P. SYSTEM® in- 
struments was chosen for greater efficiency and automatic 
operation. The new plant produces water averaging about 
0.1 grain per gallon —2 p.p.m.—hardness. It has cut labor 
costs more than 50% and made better service possible. 
And the end result — steam production — is more efficient 
and economical, too. 


This is another example of INFILCO leadership in this 
field — further proof that 


Infilco knows how 


» help you solve your water- 
treatment problems. For complete 
information about this interesting 
installation, write today for Re- 
print No. 70-PO-11. 


INFILCO INC. 


General offices, Tucson, Arizona 





The one company offering equipment for 
all types of water and waste treatment 


FIELD OFFICES THROUGHOUT THE UNITED STATES AND FOREIGN COUNTRIES 


CHEMICAL FEEDERS 


wee TT; 
1 ile Se 
) i. i: 


3\ (be 





FILTER BED CONTROL PANELS 





ELECTRICALLY CONTROLLED SODIUM-ZEOLITE SOFTENING UNITS 











PRE 


STAINLESS ...fom soclettotip Lon 


Another Marsh development! The superlative Mastergauge is now 
available with stainless and alloy steel bourdon tubes. Try to find a 
corrosive service that isn’t covered by range of materials listed above. 
Tube, socket and tip—every part subjected to a corrosive medium 
—are fused into one piece by the ‘“‘Connoweld” process . . . the ex- 
clusive process that distinguishes the Marsh Mastergauge from all 
other gauges. 
Whether you need a gauge for corrosive service or any other critical 
application, Mastergauge is the one correct answer. It gives you the 
leak-proof Connoweld construction, the stronger, more durable Stainless steel tube in the new SAFECASE 
copper-clad Marshalloy case, the precision Mastergauge movement, Here is a great combination... Marsh Master- 
the ‘‘Recalibrator”’ to preserve its unmatched accuracy. Ask for data gauge with corrosion resistant bourdon tube in 
covering your specific gauge needs. erg gs aa ag ago 
MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp. Dept. F, Skokie, Ill. a let acti 
Marsh Instrument & Valve Co. (Canada) Ltd. 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas S 


“THE STANDA 


a 
SS _. 


Explosive force merely opens safety back — 


Photo shows result of laboratory test in which gun 
cartridge was discharged in rear compartment of 
Safecase. Thin, tough back yields to abnormal 
pressure, but cannot be dislodged by blowout. 
Front of gauge remains intact, protected by heavy 
metal barrier. 
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Where 


would you get 
condenser tubes... 


fpr the Longest Gtenm Crdenser, inthe world 7 


Jersey Central Power & Light Co. has what is re- 
ported to be the world’s longest steam condenser 


Chase # 


in the Raritan River station, Sayreville, N.J. For 
this huge job, they chose Chase 60-foot Cupro- 
Nickel condenser tubes. 

Good reason for this! Years and years of valu- 
able condenser tube experience, coupled with mod- 
ern, expert research facilities, have made Chase 
a leader of long standing in this field! 


Specialists in the Chase Research and Devel- 


BRASS & COPPER CO. 


WATERBU 


POWER 


RY 20, CONNECTICUT + 
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SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


opment Group are constantly testing and ex- 
perimenting—fighting corrosion problems in the 


laboratory and in the field. 


Shipped from Chase mills in Waterbury, Con- 
necticut and Cleveland, Ohio, literally millions of 
pounds of Chase Condenser Tubes have passed the 
toughest test of all—dependable, trouble-free serv- 
ice on the job! Like Jersey Central Power and 
Light Company, you, too, can add extra years to 
condenser tube life. Simply insist on Chase! 


Prompt Delivery from Cleveland and Waterbury Mills 


The Nation’s Headquarters for Brass & Copper 


Atlanta Chicago Come Indianapolis Minneapolis 
Battumore Cincinnat Detroit Kansas City, Mo. Newark 
Beston Cleveland Grand Rapids Los Angeles New Orieans 
Charlotte Dallas Houston Mibwaukee New York 
St. Louis San Francisce Seattle Waterbury 








A MESSAGE TO AMERICAN INDUSTRY 


Financial Aid 


to Higher Education 


ONE OF A SPECIAL SERTES 


A Fine Start, But... 


This editorial has two purposes. The first 
is to salute American business for the fine 
start it has made in helping to relieve the 
financial plight of our colleges and univer- 
sities. The second purpose is to stress the 
importance of having business provide 


more financial aid, and soon. 


How Business Helps 
Higher Education 


Business contributions to higher educa- 
tion doubled between 1950 and 1955. 
They jumped from $40 million to $80 million. 
Preliminary figures indicate they will be even 
higher this year. 

Business firms have also shown a lot of in- 
genuity in devising different ways of making 
their contributions. The methods range from a 
matching of an employee’s contribution to his 
particular alma mater to wide diffusion of the 
money through state and regional money-raising 
associations of colleges and universities. Thanks 
to this ingenuity, business firms now have a wide 
choice of ways by which to give effective aid. 
The way most appreciated by college adminis- 
trators is the making of gifts unrestricted as to 


the purpose for which the money is used. 


Imposing as it is, however, what busi- 
ness has done thus far is only a good start. 
Only a tiny fraction of the total number of busi- 
ness firms in the country are giving direct finan- 
cial help to our colleges and universities; and 
this fraction includes fewer than half of the hun- 
dred largest corporations in the country. Also, 
the amount of financial help being provided by 
business constitutes only a very small fraction 


of what is needed. 


Why Colleges Need More Aid 


Right now our privately endowed col- 
leges and universities need about $350 
million more in operating income a year 
than they are receiving to enable them to 
pay decent faculty salaries and be in toler- 
ably good working order otherwise. The 
reasons, including a severe decline in the pur- 
chasing power of their endowment income be- 
cause of price inflation, have been dealt with in 
the previous editorials in this series. 

In addition, these institutions, together with 
the tax-supported schools, are faced with a tre- 
mendous increase in enrollment over the years 
ahead. With both a rapidly increasing popula- 


tion of young people and an increasing propor- 
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tion of them going to college, this year’s enroll- 
ment of 3.2 million students is expected to reach 
4.0 million by 1960, and to be doubled by 1970. 

For the next ten years our privately supported 
colleges and universities must have an average 
of about $400 million a year above what they 
can be expected to collect from tuition fees, in- 
come from endowment funds, ete. 

This figure of $400 million does not include 
what is needed for new buildings and equip- 
ment. It also does not include help for tax-sup- 
ported schools above what they get from taxes, 
fees, etc. Business has given and will continue 
to give these schools substantial aid. Indeed, al- 


most 25‘ 


/o of the financia! help from business 
for our colleges and universities went to tax- 
supported schools in 1955, 

If aid from business met their needs for in- 
creased operating income, the privately sup- 
ported colleges and universities would be given 
a decisive lift in performing successfully their 
part in our system of higher education. They 
would still have large needs of capital equip- 
ment — buildings, dormitories, laboratories — 
but help from other sources, such as that pro- 
vided by devoted alumni, where they are well 
organized, could be expected to go far toward 
meeting these needs. Also some companies pre- 


fer to concentrate on meeting needs of this type. 


What 1% of Profits Would Do 


But do business firms have the capacity 
to fill the gap in adequate operating in- 
come for our privately endowed colleges 
and universities without putting an ex- 
cessive financial burden on themselves? 
Those who have studied this capacity care- 
fully say that the answer clearly is yes. If, 
of its profits before taxes—this year an 
estimated $43 billion — business were to 


devote 1% to helping our privately en- 
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dowed colleges, it would take care of 
present operating needs of about $350 
million a year. And the balance of $80 
million would be a big step in meeting 
their needs for new buildings and equip- 
ment, too. 

About one half of a 1% contribution of this 
sort would, in effect, be made by the federal gov- 
ernment. Up to a limit of 5%, contributions of 
this type are exempt from the federal corporate 
income tax. For corporations with incomes 
above $25,000 per year this tax is 52%. 

It is clear that not all business firms are in 
shape to devote 1° of their profits to aid to 
higher education. Even in this year of record- 
breaking prosperity, many of them will have no 
profits at all. But if business generally would 
take 1° ¢ of pre-tax profits as a target or bench- 
mark for financial help to our privately en- 
dowed colleges and universities these institu- 
tions would again have sturdy financial 
foundations. 


Relatively this is a very small price to pay 


(1) to insure a continuing supply of competently 


trained young men and women and (2) to but- 
tress our freedom by assuring the successful 
survival of the privately supported sector of our 


system of higher education. 





This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all o1 


parts of the text. 


Aeusta Cele 
PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, _ INC. 














WHY TROUBLE GOES OUT 





WHEEL CLEARANCES: AA—Rim clearance, 
B—Blade clearance, CC—Side clearance, 
(about one inch). Blades can’t foul, as they 
are protected by rims. Rubbing at AA will 
do no damage. Side clearance is so large 
that end-play from excessive external 
thrust cannot damage wheel. 


Main reason is the solid rotor, you can see at 
the heart of the turbine. It’s a single forging 
of special composition steel. Unlike a built-up 
wheel, there are no separate parts to loosen 
or work out. 





The Terry solid wheel turbine is built with 
large blade clearances, as shown in the dia- 
gram above. Because of this the blades can’t 
foul. Close axial blade clearance is not neces- 
sary as the steam enters the buckets at right 
angles to the shaft. 


The Terry turbine sustains efficiency 
through the years. Reason: The power pro- 
ducing action of the steam takes place on the 
curved surfaces at the back of the buckets, so 
blade wear which might occur is of little 
consequence. 


Bulletin S-116 tells more about these “Work 
Horses of Industry.” Send for a copy today. 


THE TERRY STEAM TURBINE COMPANY Om, 
TERRY SQUARE, HARTFORD 1, CONN. : TT-1202 
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result of an 


Pre-fabrication saves time, space 
and money when B&W Seamless 
Welding Fittings are used! 


=Talo lial.) ae 
fe [olteole| 
roto] eaiaatola 
sense 


The engineer on this job knows his business. He speci- 
fied B&W Seamless Welding Fittings and arranged for 
pre-fabrication. Think of the time, space and money 
he’s saving management. 

And there’s no question of the pre-fabricated sections 
fitting when they’re ready to be installed, because 
they’re dimensionally accurate. Full radius, true circu- 
larity and smooth walls of exact thickness permit fast 
alignment and easy fit-up. 


This time, specify B&W Seamless Welding Fittings 
for a permanent, leakproof piping system. Seamless 
Welding Fittings allow piping to nest closer, are strong- 
er, yet weigh considerably less than other types of fit- 
tings. They’re available in a complete range of sizes 
and types in carbon and the B&W Cro toys. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


ils 
NATURAL 
SOURCE FOR 
ALLOY 
FITTINGS 








FA-7905-FE 


Seamless welding fittings and forged steel flanges, seamless and welded tubular products — in carbon, alloy and stainless steels, 








7325-HC 


expensive 
appetite 


ie 
* Cleveland e Albany e Atlanta e Chicago e Davenport e Detroit e Houston 
© « Los Angeles e Louisville e Lynchburg « Minneapolis e New York e iim, 
Oklahoma City e Pittsburgh e Philadelphia « Salt Lake City e Seattle e 
St. Louis e Toronto, Canada 


laty 5, UE 
MEr. 


Now available in BOUND VOLUME form 


Now it is possible for you to have your favorite POWER after we receive your order, you will be sent this hand- 
Special Editorial Reports in bound volume form. If you are somely bound volume in maroon cloth with your name die 
interested in this volume containing 41 Special Reports, drop stamped on it in 14 K gold. This volume is a must for your 
us a note, together with $25.15 (checks or money orders technical library . . . of permanent reference value. 


are acceptable) and we will do the rest. Within three weeks 


Send your order today to: 


George Keates, c/o POWER, 330 West 42nd St., New York 36, N. Y. 


PROTECT YOUR INVESTMENT 


WITH A ftarco 


CATHODIC PROTECTION SYSTEM 


If you can afford the bill . . . enjoy your guest. But 
remember ... you’ve got this guest whether you can 
afford her or not. Check your profits . . . and see 
what this appetite is costing you regularly. 


Electrolytic corrosion is the biggest single destroy- 
er of buried or submerged metal structures and 
pipelines. 

IT CAN BE STOPPED. That’s where HARCO 
comes into the picture. It’s our business to protect 
your investment. We are the specialists who can 
prevent and cure electrolytic corrosion ... QUICK- 
LY AND ECONOMICALLY. It is a fact .. . most 
cathodic protection systems pay for themselves in 
a matter of months... just through savings in nor- 
mal maintenance and replacement costs. 


HARCO regularly supplies a complete range of 
services. Whatever your needs . . . engineered sys- 
tems, contract installations or materials ... LOOK 
TO HARCO... FIRST IN THE FIELD OF 
CATHODIC PROTECTION! 


Write today for catalog or call MOntrose 2-2080 


CATHODIC PROTECTION DIVISION 


THE HARCO CORPORATION 


17049 Broadway ° Cleveland, Ohio 





Power's 


SPECIAL 
REPORTS 
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Seamless aluminum sheath Single color coded glass braid 


iigeliteiste 


?’ SRN , » Okoloy coated 


ant a sippy” fo} 9) oT ame celalella tele: 


Binder tape 


lick temperatures 
up to 392° F 


and eliminate conduit 


Okotherm insulation 


* 


with OKOTHERM aluminum-sheathed cable 


Heat and flame resistance. Direct flame on the in- 
dividual conductors will not cause circuit failure. 


Eliminate conduit and pulling problems. This small 
diameter, light-weight construction can be bent to a 
radius of 6 times the cable O.D. with standard conduit 
tools. It reduces installation costs, and provides a 
compact, neat construction for congested areas. 


Moisture-proof installation. Even without its water- 
tight seamless aluminum sheath, Okotherm insulation 
itself has excellent moisture resistance. 


Standard fittings available. Moisture- and heat- 
proof connectors are available through Thomas & 
Betts Company distributors. 


Use regular installation methods. Okotherm-insu- 
lated conductors are handled just like familiar, rubber- 
insulated wire. The individual conductors can be readily 


fanned out, trained and terminated. 


Resists corrosion. Corrosive gases, aromatic solvents 
and many other chemical products do not harm the 
aluminum sheath. 


Range of design. #19 Awg through #4/0 Awg 
stranded, up to 61 conductors depending on their size, 
can be supplied with seamless aluminum sheath. Pres- 
ent manufacturing facilities permit lengths up to 500’. 


Okotherm insulation, compounded =! 

from silicone rubber, is a thermosetting — = 
material with an eight year successful 

service record. It is especially useful 

in power plants, steel mills, pulp and 

paper mills, oil refineries, petro- OKOTHERM 
chemical applications. For additional oluminum-sheathed cable 
detailed information, write for Bulletin 

PW-1088 to The Okonite Company, 

Passaic, New Jersey. 





\ ' 
iN where there’s electrical power. . . there’s OKON ITE CAB LE 


3169-A 
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Wilson Tube Cutter 


The Wilson Tube Cutter costs two to 
eight times less than competitive tools. 
You also get a tube cutter with eight 
exclusive features: 

(1) It has fewer working parts. (2) It 
can cut non-ferrous tubes in under 
four seconds. (3) You can chuck it 
into your own air or electric drill. 
(4) It has a replaceable spacer collar to 
adjust for tube thickness. (5) The 
cutter bit retracts after withdrawal of 
the cutter. (6) You have a choice of 
round or taper shank in smaller sizes. 
(7) To operate, you insert the cutter in 
the tube, switch on the power, and 
press forward. (8) It takes the punish- 





ment of constant use. 





EY Tube Pilot guides tubes through baffles 
and far sheet when retubing. 

 B | Tube Knockout tool for manual or me- 
chanical use. 

It makes good sense to buy the Wilson 
Tube Cutter and accessories. For some 
more suggestions that will cut your 
tube maintenance costs, write for Wilson 
comprehensive Tube Expander Catalog. 
For tube cleaners, send for Wilson 
Catalog 77. 


Don't Forget! 
For cleaner cleaning WILSON TUBE CLEANERS 


For easy, accurate tube rolling 
WILSON TUBE EXPANDERS 


Representatives in principal cities 


THOMAS C. WILSON, INC. + 21-11 44th Ave., Long Island City1, N.Y. 


Cable address: “'Tubeclean’’, New York 


TUBE CLEANERS * TUBE EXPANDERS 











Write for.... 


Power's 


Reprint Folder 


..ewhich gives 
SUMMARIES 


and 


PRICES 


on 


Power's 


information-packed 


SPECIAL 
REPORTS 


“the most useful condensed 
handbooks in the field.” 
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WHERE TO BUY 


Featuring additional products specialties and services for power plants 








This WHERE TO BUY section is a special classifi- 
cation for manufacturers desiring advertising in 
space units smaller than the minimum run of book 
display space. Space is available in this section in 
units from one to four inches. Each advertisement 
is indexed. For low rates write: Classified Adver- 
tising Division. 

POWER, 330 West 42nd St., New York 36, N. Y. 








STEEL PIPE & TUBING 
@ CHROME MOLY @ CARBON MOLY 
@ CARBON STEEL @ STAINLESS 
Widest Range of Sizes & Specs in the U. S. 
WRITE FOR STOCK LIST 


MIDCONTINENT TUBE SERVICE, INC. 
DA 


2308 Oakton St., Evanstes, Ill. 8-4030 














HILL PUMP VALVES 


Since 1909 


@ The valve with the re- 
newable feature restores 
old pumps to original efi- 
ciency. Constant contact 
is maintained over the 
full bearing surface no 
matter in what position 
the valve rotates because 
of the exclusive HILL de- 
sign. Efficient, durable, 
economical, accurate. 


Write for Bulletin 


HILL PUMP VALVE CO. 
2728 Elston Ave., Chicago 47, Ill. 














PROFESSIONAL SERVICES 











BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
1500 Meadow Lane Pkwy, Kansas City 14, Missouri 








BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kansas City, Mo. Phone 
P. O. Box 7088 DElmar 3-4375 


NO TIME TO EXPERIMENT... 


So why not save time by calling in 
a specialist who knows the ground 
you are exploring. 


POWER, meeting place of power 
men in all parts of the country, 
points the way to the solution of 
many power problems through its 
Professional Service Section. 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 
Mechanical—Electrical—Civil 
Surveys Reports Design 


101 Park Avenue New York 17, N. ¥ 








J. E. SIRRINE COMPANY 


Engineers 
Power Plant Consultations 
Design Reports 
Water Steam Utilization Plants 


Greenville South Carolina 











GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Construction Supervision 
Mechanical « Electrical ¢ Structural 
Sanitary « Chemical Laboratory 
Business and Economic Research 
Reading, Pa. 


New York Washington 


LUTZ AND MAY COMPANY 


Consulting Engineers 


Steam, Gas & Diesel Power Station 
Pumping Plants—Electric Systems 
Reports—Design—Appraisals 


1009 Baltimore Kansas City 6, Mo 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Hershey Building 
Muscatine, Iowa 


327 S. La Salle Street 
Chicago 4, Illionis 











INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations — Reports — Design 
Procurement — Field Engineering 

Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif. 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


SWANSON, WRIGHT & CO. 
ENGINEERS LTD. 


Consulting Engineers 
Industrial and Process 
Forest Products Industrier 
"eer Plant. 
Reports, Specifications, Designs, Supervision 
2210 West 12th Ave., Vancouver 9, B.C. CEdar 1154 








THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 
POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 

Utility e Industrial « Chemical 


1200 N. Broad St. Philadelphia 21, Pa. 


Registered Consulting Engineer 
Surveys, Reports, design and construction 
supervision of air conditioning, heating, 
ventilating, oil and gas burners & con- 
trol systems. 


136 Liberty St. New York 6, N. Y. 


TIPPETT & GEE 
CONSULTING ENGINEERS 


Mechanical—Electrical—Thermodynamic—Structural 
Design—-Studies—Supervisior 
Power Stations—Transmission— Distributior 
{ndustrial Plants—Process 
1333 North Second Street Abilene, Texas 

















PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 


Electrical « Mechanical ¢ Structural 
Civil e Thermodynamic e Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


SANDERSON & PORTER 


Construction 
REPORTS SURVEYS 


New York New York 


WATER SERVICE LABORATORIES, 
INC. 


Specialists in Water Treatment 
for Corrosion Prevention 


Main Office 
423 W. 126 St New York 27, N. ¥ 

















THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Ave., New York, N. Y. 
Chicago . . Houston . . London 
Paris . . The Hague . . Montreal 
Caracas . . Bombay 








SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-A ppraisals 


80 Broad Street, New York 4 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, manage ment, technical, selling, office, skilled, manual, ete. 


. Positions Vacant 
Positions Wanted 
Part Time Work 


The advertising rate is $25.00 per inch for all advertising ap- 
pearing on other than a contract basis. Contract rates quoted 


on request 


An advertising inch is measured %” vertically on a column—3 
30 inches to a page 


columns 


DISPLAYED RATES—— 


Civil Service Opportunities 
Seling Opportunities Wanted 
Selling Opportunities Offered 


Employment Agencies 
Employment Services 
Labor Bureaus 


UNDISPLAYED 


$1.65 per line, minimum 3 lines. To figure advance payment 
count 5 average words as a tine. 


Box Numbers—counts as 1 line 


Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 


Subject to Ageney Commission. Not subject to Agency Commission. 


Send NEW ADS or Inquiries to Classified Adv. of Div. of POWER, P. O. Box 12, New York 36, N. Y. for February issue closing January 9th 


THE DOW CHEMICAL COMPANY 


Baton Rouge, Louisiana 


Freeport, Texas 


CHALLENGING OPPORTUNITIES 


AT FREEPORT, TEXAS—located 
60 miles south of Houston on 
the Gulf Coast. Excellent rec- 
reation 


facilities, fishing, 


swimming and golf. 





FOR 
MECHANICAL 
CIVIL 
INDUSTRIAL 
ENGINEERS 


AT BATON ROUGE, LOUISIANA 
—a newly created division 
located in the capitol city 
of Louisiana and the home 
of L. S. U. A bustling, grow- 
ing city in the center of the 
oil and chemical industries. 





PERMANENT OPENINGS IN 


Production 
Plant Design 
Process Design 


Maintenance 
Construction 
Power 


Gas and Water 


An excellent employee benefit program includes insurance, vacation, hospitali- 


zation, pension and profit-sharing, and stock-purchase plans. 


Moving Expenses Paid 


Send resume of experience, education, age, salary requirement to 


F. P. HAMMOND 
Industrial Relations Dept. 


The Dow Chemical Company 
P. O. Box 389 


Baton Rouge, Louisiana 


D. M. DUGUID 
Technical Employment Dept. 


The Dow Chemical Company 


Freeport, Texas 








DIVISIONAL 
SALES MANAGER 


West Coast manufacturer of packaged 
steam generators has opening for Divi- 
sional Sales Manager to headquarter in 
or near Chicago. Territory covers eastern 
and southeastern states. Must have estab- 
lished sales managerial experience with 
jobbers and distributors. 


plus expenses. 


Good salary 
Requires considerable 
travel. Engineering background necessary. 
M.E. degree desirable. Preferred age: 35- 
45. Submit complete information in first 
letter. Qualified applicants will be inter- 
viewed in the territory. Reply: 


P-3705, POWER 
1125 W. 6th St., Los Angeles 17, Calif. 








UTILITIES ENGINEER 


Chemical plant in Baltimore has open- 
ing for electrical or mechanical engineer 
to be in full charge of all steam and 
power production and distribution. Quali- 
fied to handle design and installation of 


power plant expansion. 


Please send resume of training and ex- 
perience to: 
Personnel Department 
Fairfield Chemical Division 
FOOD MACHINERY & 
CHEMICAL CORP. 
P.O. Box 1616, Baltimore 3, Md. 








EXECUTIVES — 
ENGINEERS 


MGR. of ENGINEERING $20-25,000 

Direct large Engineering organization. Steel mill 

experience desirable. 

MANAGER $15-20,000 
STEEL PLANT PROJECT DIV. 

Direct design, layout & project engineering inte- 

grated steel plant. 

MANAGER $15-20,000 
POWER PLANT PROJECT DIV. 

Direct design, layout & project engineering modern 


thermal power plant, 
MANAGER $15-20,000 
POWER PLANT DEVELOPMENT DIV. 
Working knowledge U.S. power industry & acquaint- 
ance key personnel. Experienced in thermal power 
plant design, development, economic studies & sales 
Employer pays our fee. 
Submit resume in confidence or contact: 
J. L. OVERHOLT WAbash 2-5020 
Wabash Agency 202 S. State Chicago 














REPLIES (Box No.): 


c/o this publication 


Address to office nearest you 
Classified Adv. Div. 


NEW YORK: P, O. Box 12 (36) 
CHICAGO : 520 N. XN iga : 
SAN FRANCISCO: 


POSITIONS VACANT 


Superintendent, for modern, centralized con- 
trolled electric utility steam plant located 
southwestern state. Qualifications: Technical ed- 
ucation required and 5-10 years of responsible 
supervision of steam electric generating plants. 
In reply, state age, detailed experience, educa- 
tion, salary expected and availability date. All 
applications will be acknowledged. P-3467, 
Power. 








Watch Engineer for municipally owned electric 
generating plant. Reauired preparation: H 
School graduate, supy od | 

mechanical engineerin age ] 

one or two years college work, and ‘at least five 
years experience in a power plant. P 3724 
Power. 





SELLING OPPORTUNITIES OFFERED 








Manufacturer’s Representatives and Distributors 
—wanted to handle sales and service of minia 
ture (14 H.P. up to 5 H.P.) electric steam gener 
ators up to 100 lbs. pressure—each unit bearing 
a Registered National Board of Boiler 

P. V. I. Number, individually inspected | und 
the miniature boiler code. We have specializ 
in this field for 10 years and desire on! y I 
who know and work with steam, or equipmen 
requiring steam for its operation. Please reply 
Box RW-3535, Power. 


Water conditioning ee | manufacturer de- 
sires agents for New Eroland, Upstate New York 
and Baltimore-Washinaton areas RW-3789, 
Power. 


"SELLING. OPPORTUNITIES WANTED 


Established sales representative (three men), 
metropolitan New York City a sire 
Se 1 line, preferably for i 

ility boil ers. RA-2590 
Sales engineer desires line of ‘chemical solution 
proportioning pumps for metr litan New York 
SA-3510, Power. 


POSITIONS WANTED 


Engineer—33, technical school benopseme 10 years 
experie ESE pc I 1Y 

lems, oper Ition 

Power. 

Chief Engineer, age 35, married, technical 
cation, 12 years experience in all phase 
operation and maintenance of steu 

power plants. PW-3783, Power 
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Electrical 
Engineers 
Designers 


Offers you immediate long range engi- 
neering opportunity in 
San Francisco 
or 
Los Angeles, Calif. 


quired with the following experience: 
Electrical Sub-Station 
Hydro-Electric Power Plants 
Steam Electric Generating Station 
Liberal relocation allowances for you and 


your family. 


Send Resume to 
Manager of Employment & Placement 
industrial Relations Division 


CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 
For an immediate personal interview you may phone: 
Paul Keating, MUrray Hill 7-7100, New York City 
Joe Braddick, Fairfax 3-2401, Houston, Texas 


Bill Milliagn, Tucker 1549, Los Angeles, Calif. 
Don Palmer, Douglas 2-4032, San Francisco, Calif. 


Engineers, designers and draftsmen re- 








YOUR 
ORGANIZATION 


Is it complete? 
Are you expanding it? 


Making replacements? 


Naturally, you are anxious to se- 
cure the most suitable man or men 
available. You want men with the 
special training that will make them 
an asset to your organization. You 
can contact such men through an 
advertisement in this Employment 
Opportunities Section of POWER. 


Classified Advertising Division 


BOX 12 


POWER 


330 W. 42nd Street 
New York 36, N. Y. 





ENGINEERS 
DESIGNERS 
DRAFTSMEN 


opportunity in 


BATON ROUGE, LOUISIANA 


A long established firm of consulting 
engineers needs experienced engineers, 
designers and draftsmen for a wide vari- 
ety of industrial and municipal projects 
—petroleum refineries, petro-chemical 


plants and power plants. 


Top Salaries. Liberal relocation allow- 
ance. Excellent facilities in area for 
advanced education. Advancement based 
on merit. Opportunities in diversified 
types of engineering and drafting. Con- 
tact with latest technological develop- 


ments. Air-conditioned modern offices. 


IMMEDIATE OPENINGS 
STRUCTURAL 


Squad Leaders * Designers 


ELECTRICAL 


Designers * Draftsmen 


MECHANICAL 
Instrument Application Engineers 
Pressure Vessel Designers 


Piping Designers and Draftsmen 


Send resumé to 


BARNARD AND BURK, INC. 


1023 Nicholson Drive 
(P.O. Box 1470) 


Baton Rouge, Louisiana 














ENGINEER ... 


Steam and Refrigeration 
FULL CHARGE. Engineering degree 
preferred. New Jersey 
GOLD SEAL required. Chemical 
Picnt located Garfield, N. J. 

All Employee benefits. Send complete 
resume & salary requirements to: 
Director of Technical Personnel 
Heyden Chemical Corp. 
342 Madison Ave., N. Y. C. 
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EMPLOYMENT OPPORTUNITIES 


4 oe} toda bt sad 
oO mee 
eee svn t3 tht ta 


Se7astt 


MA 


i 
IS it 
if 
it 
ries ef 


*: 
i: 
+ 
~ 


ti Ho 





ADVANTAGES | 


now offered by 
DU PONT 


sifit 


a nene 
alae 
etret 


‘ 
“4 
/ moe 


: 
4 


sift it east 

ol toler 
F248 
cha od 


ees 
viet 


= 
ao 
RES 


. 
* bape ents Om 
SIPAas eens 


Sor 
=) 


Interesting, challenging, 
professional] work assignments. 
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Long-range company programs 
assuring stability. 
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Promotion-from-within 
policy assuring opportunities 
for advancement. 


ahi 


Varied technical and 
administrative training 
programs. 


IMMEDIATE OPENINGS FOR: 


Power Designers 


bette teary 


2S 


Heating & Ventilating Designers 


ed bd Leh 
rt 


AG 


Apply today for a position that 
will allow you to realize your full 
potential as a designer. Your work 
will be in a wide range of increase 
ingly important fields. 


ay 


Te 


Please send complete resume, ine 
cluding details of education and 
experience, to: 


Mr. T. J. Donovan 
Engineering Department 


ne 
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Better Things for Better Living 
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-.. through Chemistry 


rt tesiee 


E. |. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 

































































asssico SEARCHLIGHT SECTION woveensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 


$1.65 a line, minimum 3 lines. To figure advance payment count 5 aver- 
age words as a line 


PROPOSALS $1.65 a line an insertion 
BOX NUMBERS count as one line additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in advance for four consecutive 
insertions of undisplayed ads (not including proposals). 


DISPLAYED RATE: 


The advertising rate is $17.90 per inch for all advertising appearing on other 
than a contract basis. Contract rates quoted on request. 


AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
Displayed Style. 


Send NEW ADVERTISEMENTS or Inquiries to Classified Advertising Div. of Power, P. O. Box 12, N. Y. 36, N. Y. for February issue closing January 9th 


3500 KW MG SETS 











R U safe? ab power men rate 


5—3500 KW, 3 Unit, Allis-Chalmers, Motor Generator Sets. Each consisting of: 
2—1750 KW, 250/350 Volts parallel, 500/700 Volts series, 514 RPM, 500 Amp, 
Type HCC, rated continuous at 40 Deg. C. Allis-Chalmers DC Generators 
with Class B Insulation, separately excited, direct connected in the center to: 
1—5000 HP, 3730 KW, 13800 Volts (6900 Volts), 3 Phase, 60 Cycle, 514 RPM, 
162 Amps, Allis-Chalmers, Synchronous Motor with Class B Insulation, rated 


continuous at 40 Deg. C. Rise. 


The Motor Generator Set is equipped with a 40 KW 514 RPM, 250 Volt, DC 
Exciter and a 10 KW, 514 RPM, 250 Volt, Allis-Chalmers DC Exciter. 


All mounted on a structural steel base approximately 27’ long x 11’ wide. 
These Units are of the very latest type and desgn—condition excellent—were used only 


a short time—AC and DC Switchgear available. 


For any additional information and price, please contact one of the following dealers 


closest to you: 


DUQUESNE ELECTRIC & MFG. CO., 6428 Hamilton Avenue, Pittsburgh 6, Pa. 
MOORHEAD ELECTRICAL MACHINERY CO., 120 Noblestown Rd., Oakdale 
(Pittsburgh District), Pennsylvania. 

BRAZOS ENGINEERING CO., INC., P.O. Box 9114, Houston, Texas 
T. B. MacCABE COMPANY, 4300 Clarissa Street, Philadelphia 40, Penna. 


Ri 
STEAM 7, Skrors 


by a veteran examiner I issuing licenses 
the most practical work in this field. Many 
say-‘There’s more in that little book than 
in all my others.’ An editor-‘masterpiece.’ 
A supt.-‘It saved us thousands of dollars. 
Also-‘Why don’t they tell us those things?’ 
All hands have sadly neglected basic facts 
herein explained for clear, safer judgment. 


You'll enjoy it. 4th Ed. Send $2.00 to 


1514 35th Ave. 
The STEPLER Co. Seattle 22, Wash. 














FOR SALE 


1 WESTINGHOUSE 
150 KW AC GENERATOR 


3/60/600 volts direct connected to a 200 
HP high speed Fitchburg Steam Engine. 


PLYMOUTH SHOE CO. 
Middleboro, Mass. 


FOR SALE 
MARLEY COOLING TOWER 


Marley Double Flow Induced Draft Tower. Size 
63’ x 73’ x 32’, Capacity 13,000 G.P.M. 3 Fans 
212’ Dia., 202 R.P.M., Input HP. 18.4 Re- 
versible Gear Reducers, 3—20 HP. 3 Phase 440 
V. Motors. Initial operation 1952—Use Discon- 
tinued 1956 upon completion of River Intake. 
Bids will be received until 7:30 P.M., Feb. 11, 
1957, at which time same will be opened. 


Address Bids to M. R. Posey, Supt. 


MUNICIPAL POWER & LIGHT 
P.O. Box 8, Henderson, Ky. 


GET 2nd ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 














SACRIFICE 
100 Horsepower Clayton Steam Generator Complete 
8 Years Old—Re-tubed two years ago—2500 gal- 
lon copper lined Hot Water Heater. Contact 
WHITE ROSE LAUNDRY, 25-27 West 23 Street, 
Bayonne, N. J. Federal 9-6'61. 


FOR SALE—GENERATOR 


1—750 KW Westinghouse D.C. generator driven 
by Corliss engine; also, 1—350 generator. Both 
complete with switch gear. 


Chief Engineer 


CONRAD HILTON HOTEL 
CHICAGO, ILLINOIS 











50 K.W. USED M.G. SET 


G. E Manufacture Generator 115/230 volts— 
3 wire—coupled to squirrel cage motor—220 
volts—3 phase—60 cycles—1160 R.P.M.— 
Mounted Structural Steel Base — balancing 
transformer—D.C. panel and instruments—Re- 
duced voltage motor starter—good condition— 
f.0.b. Gardiner—$2,000.00. 


Write for further details to 


YELLOWSTONE PARK CO. 
Engineering Department 
GARDINER, MONTANA 


TECHNICAL DATA BOOKS 


Loose ieaf, 6 hole, 634”x334” bond paper, 
each book approx. 140 pages of technical 
data for student, engineer, technical worker. 
fas ty ectul General Math . 
le. _—, Sa 


titun nine ti aed Me 
Electrician's Data p ig-Log Tabies 
D. Gen’! emistry cs 
Chemical Tabies Radio 
nalytic Chem 1 Television a& FM 
Mech’ ' Drawing Electricity, AC 
Desig Electricity, DC 
Dat AC paaters & 
Mech. of Materials n’trs. 
ying Tables Pwr. Trans. Mach. Transtormers, 
pbb Eng’g. Thermo. This Relays & Meters 
Write for FREE catalogs (2000 listings). Send $1.25 
book or $6 for any five books to 


LEFAX PUBLISHERS, Dept. PO-17, Phila. 7, Pa. 









































WANTED TO BUY 


6000/3000 HP. 
SYNCHRONOUS 
MOTOR 


(General Electric type TSM-28 
preferred) 
W-3807, POWER 


Classified Advertising Division 
P.O. Box 12, N. Y. 36, N. Y. 


WANTED 


Complete Power plants @ Motors 
Turbines ©@ Generators. 
We solicit your listings of Power equipment. 
THE KAISER-NELSON COMPANY 
6272 Canal Road Cleveland 25, Ohio 














WANTED 


Steam Engine Generator Sets « Turbines + Con 
densers « Generators + Boilers or Complet« 
Power plants. 


PAUL OBERMAN 
1910 Delmar St. Louis, Mo. 
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SEARCHLIGHT SECTION 





MODERN 400 LB., 750 DEG. TURBINE-GENERATOR: 


The above G.E. 3750 KVA, 4002, 750 Deg. F. unit in excellent condition, complete. Generator 3/60/2300/4160 V. 
We also have in stock: 3750 KVA, 440% PSIG, 750 Deg. FIT, 3/60/2300/4160 V., Condensing. 3125 KVA, 
250/300¢ PSIG, (good for 400% with changes), 750 Deg. F. Automatic Extraction 50¢, Condensing, 3/60/13.800 V. 


CHARLES WEAVER 


19701 James Couzens Hwy. Tel: BRoadway 3-1901 Detroit 35, Michigan 


450-750 HP GAS ENGINES 
crovausee mona 3 NEW BOILERS 
MODEL V-1710 12 CYLINDER— 


Se Available at fraction of new cost 


Can be operated on Natural BABCOCK & WILCOX single uptake controlled superheat marine 
Gas, Butane, Gasoline, etc. type express boilers, 3 drums, with economizers. 


IMMEDIATE DELIVERY Designed pressure 634 lbs. Steam temperature 850°F 
PERRY EQUIPMENT CORP. Operating pressure 550 lbs. Furnace volume 1473 cu. 
1422 N. Sixth Street Superheated steam 221,000 lbs./hr. Total generating surface 9338 sq. 
ST 4-3505 Phila. 22, Pa. Saturated steam 32,000 lbs./hr. Superheater surface 1620 sq. 
Full power total 253,000 Ibs./hr. Economizer surface 3843 sq. 

















NOTE: These boilers are new and complete. They are erected and ready for use and 
BOILERS should therefore be considered only for such places as can be reached by water 
transportation. 


HI-PRESSURE 


Netion’®s longest laventery. New © iced. HUGO NEU CORPORATION 
Ww $s 
31 &. CONGRESS, CHICAGO 5, HA 7-4855 45 Nassau St. —_—‘Tel: REctor 2-1334 New York 5, N. Y. 











TRANSFORMERS SPECIAL OFFERINGS 


3 15,000 KVA G.E. H-DHJ 2—6000 CFM Ingersoll-Rand Type XHE—28 PSI size 3114 x 31% x 14 Horz. Duplex, 600 HP, 
1/60/132,000Y x 13,800 300 RPM, 3 phase, 60 cycle, 4160 Volt, Unity P.F. complete with control panels—LATE 
8.5% IMP. 4 taps above &/ below Condition excellent—immediate shipment. 


Automatic tap changing under load 2—New 200 HP Titusville—iron Fireman Scotch Boiler—Burrer Units, Heavy Oil Automatic 150 Ib 


All steel cases $3196049-50-51 


Excellent condition; very low price Tue O'B RIEN M ACHINERY Co. 


F.O.B. Milwaukee ESTABLISHED 1915 


S. M. DAVIS 1939 W. CLEARFIELD ST. PHILADELPHIA 32, PA. 
510 La Salle St. Louis, Mo. Frank L. O'Brien, Jr., President & Treasurer 
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BELYEA RE-NU-BILT 


LARGE ELEC. POWER EQUIPMENT 
SELECTED STOCK ITEMS 


RE-NU-BILT—GUARANTEED—RE-NU-BILT 
COMBINATION MILL DRIVES — 15/2500 HP 
D.C. MOTORS WITH M.G. SETS & CONTROLS 


Qu MAKE TYPE VOLTS R.P.M. 
12200 HP MCF -12 600 400/500 
22001 KW 2 Syn 2300/4600 514 
1250 HP G.E MCF 600 600/750 
1000 KW G.E Syn 23 4600 
1000 HP G.E MCF-8 ( 
1000 KW G.E. Syn 23 4160 
225 Whse, SK-185 375 950/100 
200 KW we. Sq. Cage 440 
ALSO MANY OTHER COMBINATIONS 


A. C. MOTORS—3 Ph. 60 Cy. 


SLIP RING 


Make Type Volts Speed 
G.E M-579BS 4890/2400 1800 
6600 257 
8900 1187 
4800/2400 1800 
2300 240 
300 
2200 
2300 
550 
440 
2300 
440/22 
4000 
550 
IM 
MT-557Y 
CW30E17 
ANY 


2200/4150 
2300 

2200 

440 

440 

440 


SYNCHRONOUS 


7000 C ATI 2240/6600 

4350 ar. 01-SL 1 800/6900 

1750 +E ATI p 

1750 . TS 

000 4 

1100 4 T 2 2300/4600 
500 GE TS-7567 9900 
m0 3.E Ss 2200 


M-G SETS—3 PH. 60 CY. 


pc 

u. K.W. Make ny Volts Volts 
2000/2400 G.E 45 250/300 2300/4600 
2000 G.E. -25c¢g 660 11000 
2000 G.E. 1 600 4600/2300 
1750/2100 3.E. £50/300 4800/2400 
1500 G.E. 2 600 6600/13200 
1500 EB. 250 2300/4600 
1000 L ¢ 260 6600 
600 6600/13200 

275 6600/13200 
7 125/250 2300/4600 
900 125/250 
1200 250 
1200 275 


WELDING M.G. SET 
Gen. Elec.—1100 Kva 0.7 p.f.—2300/4600 V, 3/60 
Generator with 1750 Kva—.8 p.f.—2300 V. 3/60 
motor complete with exciter set and controls. 


TRANSFORMERS 


Make Type Ph. Voltage 
A. C. OISC 3 33000x2400/4160 
OISC 3 34500x13800 
Fur. 3 13800x147/113 
NISC 1 13800x230/460 
1 
1 
1 
3 
1 


HD 4800/2400/480 

OoIsc 13800x6900 

Hu 6900x230/ 500 
4160/480/27 

14400/1 3800/ I’ 40/1 20 


OISC ;: 
OIsC 





FREQUENCY CHANGER SETS 


Freq. Voltage 
60/50 “ conassaeeayeeee 
2300/2 
4400/2 2306 
11000/2300 


TURBO GENERATORS 


KW Make Dese. 

4000 G.E. Condensing 425 — 750 F.T.T. 
Surface Condenser 3/60/2300/ 
1000 V Direct con exciter. 

1500 Whse. Auto extraction 190 Ibs. — 
660° F T.T. 60 Ib. extraction 
3/60/240 V. Div. Conn. Exc. 

1000 Moore x¥ Ext Cond 175200# 
I 5/202 G. Ext. Surface 
Con ea 3/60/2300. 
Non-condensing 175/200 Ibs. 
I.8.P. 5/20 lbs. G.B.P., 430/ 
3/60. 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 














37 Years Dependable Service 


SLIP RING MOTORS 3-Ph., 60 Cy. 
Make 8 


Volts 
300 
4000/2300 
440 
2300 
2200 
4000/2300 
440 


SYNCHRONOUS MOTORS 3-Ph., 60 Cy. 


Volts 
2200/440 
2200 

440/220 
2300/400 
2200/440 

440/220 

440/220 

440/220 


. (holst) 
Se, 


Make 
Whse. 
El. Machy. 
G.E. 

G.E. 

G.E. 

G.E. 
Whee. 


SQUIRREL CAGE MOTORS 


Volts 
2200 
2200/4000 
440 
2200 
2300/4000 
440/220 
2300 
440/220 
2200 
440/220 
2200/440 
2200/440 
oer 


2200/44 
4000/2300 


Make 
G.E. 
Elliot 
G.E. 
G.E. 
L. Allis 
G.E. 
Whse. 
G.E. 
EB. 
Al. Chal. 
G.E. 
G.E. 
Whase. 
G.E. 
L. Allis 





A. C. GENERATORS 
1—320 kva, 660 rpm eee ha G.E. 
1—300 kva, 900 rpm aes 
1—225 kva, 60 rpm, "30/44 G. ¢. 
1—200 kva, 720 rpm, 2200/ 40 'V., G.E. (Ball) 
1—187 kva, 1200 rpm, 2200/440 a Whee. 
CIRCUIT BREAKERS 
2 -tes 4 GG E., 3 pole, 600 V. 
—1600 amp. ITE, 3 pole, 600 V. 
6—FKR- 3b: 28, 600 amp., 15,000 V. G.E. 
1—400 Amp., Condit, 3P.'25 KV outdoor 
1—400 Amp., R. Smith, 3P, 7.5 KV outdoor 


D. C. MOTORS 
Make Yd Speed 
Whse. 1800 
El. Dyn. ire. 600 
Whse. 1750 
MOTOR cman SETS 
Input V., Motor Output V., 
Make Type oc 
Whee. 2200 Syn. 250 
~ Ca. 275 
G.E 125 
15 » 440/220 Sa "Ca. 240/120 
(unused) 
65 G.E. 


2200/440 Sq. Ca. 250 


TRANSFORMERS 60 Cy. 
1—1000 kva, Whse., 13,800—2300 V., 3 >. ew 
1— 600 kva, Standard, 13, bee 2300 » 
3 kva, G.E., 13,800—2300 
G.E., 13,800—2300 Y: 
G.E., 2400—480 V. 
G.E., Een 3 ph., Pyr. 


3— 100 kva, Al. Ch., 440-220/110 V., é. New 
only partial listing 


stePHEN HALL « co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 











3750-KVA G.E., 4007, 750°F., Cond. New, 1941. 


3750-KVA. ELLIOT, 4407, 750°F., Cond., 2300/ 
4160-V. New, 1940. 


3125-KVA., 250/300, 750°F., Aut. Extr. 50% 
Cond. New, 1942. 


CHARLES WEAVER, M.E. 


19701 James Couzens Highway Detroit 35, Michigan 








2-768 C.F.M. (Actual) FULLER 2-STAGE ROTARY 
AIR COMPRESSORS — NEW 1953 


Size C-150-150H 100 Ibs. pressure 


Direct Synchronous Motor Driven with regulators, intercoolers, air-maze filter, silencer, 
Manzel mechanical lubricators, aftercoolers, essential piping, valves, air receiver. 
Motor Control: GE Limitamp Synchronous motor starters, 400 amp ITE 5 KV interruptive 
switch. 


IMMEDIATE SHIPMENT 


L. J. LAND, INC. 


144 Grand St. Phone CAnal 6-6976 New York 13, N. Y. 














—-FRANSFORMERS- 


BOUGHT AND SOLD 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 
inquiries. 

Custom-built transformers and coils manufactured to your specifications. 

Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned. Ask for our price schedule. 


THE ELECTRIC SERVICE CO., INC. 


5318 Hetzel St. Cincinnati 27, Ohio 
40 Years’ Dependable Service 
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BOILERS 


153 HP UNION WATER TUBE, 160 
Fol. 


250 HP B&W, 150 PSI. 

40,000 LB. RILEY, 260 PSI. 

70,000 LB. HEINE, 400 PSI. 

80,000 LB. ERIE, 250 PSI. 

4’ x 135’ STEEL STACKS. 
OTHER SPECIALS 


5000 KVA TURBO GENERATOR, 


condensing, 450 PSI. 


200 KW MG SET, 250 Volts DC 2300/ 
3/60, with panels. 


6300 sq. ft. CONDENSER. 


700 HP Ideal Synch. MOTOR 4150/ 
2400, 514 RPM & panel. 

628 CFM TYPE ESI], I.R. COMPRES. 
SOR 100 PSI, 100 HP Motor. 


WIRE — PHONE — WRITE 


HEAT & POWER CO., INC. 
60 E. 42nd St., New York 17, N. Y. 
Murray Hill 7-5280 
(Machinery & Equipment Merchants) 





FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 


Driving forced draft blowers—capacities rang- 
ing from 39000 to 56000 CFM and 16” to 24” 
Pressure. Steam pressures 360 to 575%, back 
pressure 102. 


Will sell turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 











FOR SALE 
5—OIL CIRCUIT BREAKERS 


Whse. late type, outdoor type, De-lon Grid, 
T.P.S.T., Rated 161000 V., 1200 amps., 60 cy., 
3 ph., Type GO-3, Interr. Duty 1,500,000 KVA. 


Fully complete—Cond. like new. 
Price and further inf. upon request. 
PHILADELPHIA 


TRANSFORMER CO. 
Box 566 Dalton, Pq 


SEARCHLIGHT SECTION 


EVERY MACHINE ; COVERED BY 
. THE WAGNER GUARANTEE 


D. C. MOTORS A. C. MOTORS — 60 CYCLE 
Mfr. Volts Mfr. Type Volts Speed 

Allis Ch. b.b Ls q 00 7 G.E. Slipring 
Marathon b.b 4 750 G.E. Slipring 
Allis Ch. b.b. aw. 4 5 Whase. Slipring 
Cr. Wh. 5 2 500 5 Allis Ch. Synch 

Whase. SK-1§ 23 850 Whse. (2) Synch 

Reliance R51 -" 1000/1600 0 Whse. Sq. Cage 
Reliance 51-" 575/1150 Marathon (2) Sq. Cage 
G.E. dynamom. TLO-5 230 1000/4000 Whse. Sg. Cage 
Elliott b.b. T.E. J FE 5 1150 3 G.E. Sg. Cage 

150Whse s 2 23 400/1000 : 


Cont. b.b Sl 
Century K-92 234 690/1350 El. Mchy (2) Synch 


F. Morse b.b. - 5 ( 3 Whse. Synch 
Sg KE. TEFC b.b D-135 3 ) 3 GE Slipring 440 

iE. (3) Allis Ch Sq. Cage  2200/440 
Ielianee b.b. ae z, one 1750 5 G.E Slipring 440 


175 250 GE. Sq. Cage  2200/440 
250 Gen. Elec Sq. Cage 440 
MOTOR-GENERATOR ‘SETS a 2 Ge . = a 
input Pu AC rs mt Gen. Elec Synch 220/440 
ab AC 5 Dt ) Whse. Slipring 
99 + Sq. Cag 
220/440 AC 125 DC ; — Pn se a 
2300 AC 250 DC a On die 
220/440 AC 250 DC 300 G E. Sa. Cage 
Gen. Elec eth yed ye = = s Whee. (2) Siipri ; 
}.E.* 2200 Cc 25 
Wise 220/440 AC 380 Di see Sate 
G.E. converter 440 AC 250 DC - Cc = - 
G.E. 220/440 AC 125 DC = Whse 
Whse, 220/440 AC 250 Dt - 
Gen. Elec 220/440 AC 125 DC 
Cr. Wh. b.b 220/440 AC DC 
Gen. Elec 220/440 AC 125/250 DC 
D. C. GENERATORS E 
KW Mfr. Volts Speed Cr ‘Wheeler 
300 G.E. (2) Y¥-275 260 1200 
150 Allis rs Yh. b.b SW 350 1200 ‘ Whse TEFC 
200 Allis Ch. b.b. : 250 900 125 G.E. TEFC q. Ci 
150 & 250 1150 125 Ideal Slipring 
150 C¢ v ccD 250 650 Whse. TEFC Sq. Cage 
100 Whse. — SK- 250 900 100 Whse. (2) Sq. Cage 
c : 12 1200 
100 ce 7 -T 400 1200 
75 FF. Morse b.b ? 12 1800 
60 Allis Ch. (3) e-146 250 1500 


TRANSFORMERS—6—167KVA Allis Ch. dry type. 1 ph. 
60 cy. 2400/4160—240/480V., like new. 


CHECK WITH 
Wacener FIRST! 


— 


FREE... Wagner Motor-Gram pub- 
lished four times a year... contains 
complete stock list and “bargain 
corner” specials ... send for latest 
issue. 


MO nroe 6-7409 


1435 W. RANDOLPH ST 
CHICAGO 7, ILLINOIS 








DIESEL ENGINES — POWER MACHINERY 
100 KW to 1500 KW 
Diese! Generator Sets * Stationary * Portable - Mobile Motors and Generators 
A. G. SCHOONMAKER COMPANY, INC. 


: N. Y. 
IN OFFICE: Box 516, Sausalito, Callf. BRANCH: 50 Church St., N. Y. 7, 
a Sausalito 1600 Digby 9-4350 











B & W BOILER 
66500#-Hr., 650%, 750°F. 4-DRUM STERLING 
TYPE. Complete in all Respects. 

CHARLES WEAVER, M.E. 
19701 JAMES COUZENS HIGHWAY 
DETROIT 35, MICHIGAN 

















AIR COMPRESSORS 


$1,500.00—359 CFM 100 PSI 12 x 10 Chi-Pneu 
new bearings and valves 60 HP GE slip ring. Tank 
12-0 x 4-0 

$1,000.00—250 CFM 100 PSI 10 x 10 Ing.-Rand 
new valves 50 HP GE squirrel cage—Tank 8-0 x 
1-0. Above loaded on truck our shop. Crating extra 


HILGARTNER MARBLE & GRANITE CO. 
Sharp & Ostend Sts., Baltimore 30, Maryland 














FOR SALE 


Reasonable, One Worthington 10 x 11 motor driven, 
8 valve air or steam compressor. Will sell complete 
with starter, air unloading valves, and spare set of 
feather valves. Contact Chief Engineer. 


THE NIAGARA FALLS MEMORIAL HOSPITAL 
621 Tenth St., Niagara Falls, N. Y. 








TURBO-GENERATORS 
2500 KW G.E. Non-C. 3/60/2400/4160 V 
3600 RPM 185 PSIG 30% BP 


2000 KW Allis, Cond. 3/60/2400 V. 
3600 RPM 400 PSIG 600g TT 


300 KW G.E. Non-C., 3/60/480 V 3600 WRITE, WIRE 
RPM 150 PSIG 5¢ B.P. OR PHONE 
Full line power equipment ELECTRIC EQUIPMENT CO. 


L. D. (Long Distance) 65 
BREW, WOLTMAN & CO., INC. Siemans wee wee 
50 Church St., New York 7, New York 


Explosion Proof Motor Headquarters 


NEW AND 
GUARANTEED 
REBUILT 
EQUIPMENT 


MOTORS TRANSFORMERS 


a> (as 


GENERATORS OIESELS 
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SEARCHLIGHT SECTION 








ANNOUNCEMENT — SPECIAL 
JUST RELEASED 


1—10000-KW., 650% PSIG., 750° F., 12000-V., 3600 RPM., at 70%-PF. 
1— 5000-KW., 650% PSIG., 750° F., 12000-V., 3600 RPM., at 70%-PF., 


Westinghouse Surface Condensing Units. Are Like New. 
Phone or Wire while Available. 


CHARLES WEAVER, M.E. 


1907 James Couzens Highway, Detroit 35, Michigan 


Telephone: Broadway 3-1901 


, Installed 1947. 
Installed 1942. 





MODERN SLOW SPEED 


DIESEL ELECTRIC GENERATING SET 
OFFERED AT CONSIDERABLE SAVING 


ALSO 
AVAILABLE 
. 


WORTHINGTON 
BBS 
100 KW 
600 RPM 
3/60/480 


ENTERPRISE 
DSX-26 
300 KW 

720 RPM 

3/60/480 


COMPLETE 
WITH 
ALL 
AUXILIARIES 


Other Sets 
from 
20 KW to 
1200 KW 


FAIRBANKS MORSE MODEL 33E16 
1125 KW 300 RPM 3/60/480V 


NATIONAL METAL & STEEL CORP. 


1251 NEW DOCK STREET 


TERMINAL ISLAND (LOS ANGELES HARBOR), CALIF 


CALL LOS ANGELES: NEvodo 6-987) 





DIESEL GENERATOR SETS 

2—MclIntosh-Seymour (Alco) 950 HP 8 
cyl. 225 RPM, 875 KVA Westinghouse 
3 phase, 25 or 60 cycle alternators. 
20 KW exciters. 

1—Mclntosh-Seymour (Alco) 600 HP 5 
cyl. 225 RPM, 500 KVA General Elec- 
tric 3 phase, 25 or 60 cycle alterna- 
tor. 15 KW exciter. 


Complete plant installation with all accessories. 
Priced attractively. With or without generators. 


MISSISSIPPI VALLEY EQUIPMENT CO. 
507 Locust St. e@ St. Louis 1, Mo. 





NEW AIR EJECTORS 


Either C. H. Wheeler or Westinghouse. Type 4H55. 
Capacity 12 Ibs. air/hr. Operating steam pressure 
275 Ibs. gauge. 


UNUSED M.G. SETS 


(2) 4-bearing hv ee Ape drip-proof. MOTORS: 
180 HP—440/3/60—328 amps—i200 RPM—syn- 
chronous. GENERATORS: (28 KW—120 volts— 
1070 amps. Drip-proof enclosed marine units. Mfg. 
by Crocker-Wheeler. Set up on 2-pedestal roller 
bearings. Will separate if necessary. 


SUBMARINE MOTOR 


(1) G.E.—1375 ne at 415 volts DC—2-bearing 
ball-bearing—1375 RPM. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
Baltimore 2, Md.—Lexington 9-1900 








FOR RATES 
OR INFORMATION 
About Classified 
Advertising, 


Contact 
The McGraw-Hill 
Office Nearest you. 


ATLANTA, 3 
801 Rhodes-Haverty Bids. WAlnut 5778 


M. MILLER 
BOSTON, 16 
350 Park Square 
H. J. SWEGE 


CHICAGO, 11 
520 No. Michigan Ave. MOhawk 4-5800 
W. HIGGENS — J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Rd. 
Swifton Village, Apt. 2 REdwood 1-3238 
G MILLER 


CLEVELAND, 15 
1510 Hanna Bldg. SUperior 1-7000 
| 


ULLIVAN 
DALLAS, 2 
Adolphus Tower Bldg., Main 
& Akard Sts. Riverside 7-5064 
D AN 


DETROIT, 26 
856 Penobscot Bldg. WOodward 2-1793 
W. STONE 


LOS ANGELES, 17 
1111 Wilshire Blvd. | MAdison 6-4323 
H. L. KEELER — D. McMILLAN 


NEW YORK, 36 
LOngacre 4-3000 


HUbard 2-7160 
R 


330 West 42 St. 
S. HENRY—D. COSTER—R. LAWLESS— 
R. HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St. Rittenhouse 6-0670 
H. BOZARTH — E. MINGLE 
ST. LOUIS, 8 
3615 Olive St. 
W. HIGG 


SAN FRANCISCO, 4 
68 Post St. 


JEfferson 5-4867 
ENS 


DOuglas 2-4600 
R. C. ALCORN 














FOR SALE 
1875 KW MOTOR GENERATOR SET 


1875 KW General Electric generator 250 volts 
direct current, direct connected 2600 we General 
Electric synchronous motor, % phase 30 eyele 
11,000 volts, 600 RPM, complete with auto matic 
switchgear. Excellent condition 
INTERNATIONAL POWER MACHINERY CO. 
1610 Union Commerce Bidg., Cleveland 14, Ohio 








COMPLETE SWITCHBOARD 


USED & REBUILT EQUIPMENT e 


GENERATORS—GAS OR DIESEL 


UNIVERSAL POWER ENGINEERING CO., 217 Colden St., Jersey City, N. J. 











AUTOMATIC GENERATING UNITS 


Diesel and Gasoline, 10 K.W. and up, D.C. or A.C. Engineered for efficiency. 


Phone: DElaware 2-8300 





e DESIGN & CONSTRUCTION 
DIESEL SALES & SERVICE 
e 10 TO 1000 K.W. CAPACITY 
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SEARCHLIGHT SECTION 


GUARANTEED REBUILT POWER EQUIPMENT 


SLIP_RING 
MOTORS 


phase, 60 cycle, 220 or 440 volts 
(*2300 volts or higher) 
MAKE TYPE 

*G.E. 

*Westg. 

*Al.-Ch. 

6.2. 

Westg. 


“6.2. 
G.E. 
Westg. (2) 
*Westg 


Cr.-Wh. 
Westg. 
(2) 


SLIP_RING 
MOTORS 


Crane & Hoist Service 
3 phase, 60 cycle, 220 or 440 volts snadie TYPE SPEED by -201 
H.P. MAKE TYPE SPEED *Al-Ch. (3) 


a3 ELC 

G.E. -555 *Al-Ch. A : MPC 
Westg. A 600 *Westg. C- 34 
F 


D. C. MOTORS 


pmen TYPE SPEED 


SK-220 
Rallance (2) 1400T 


SQUIRREL CAGE 
MOTORS 


HP. 


250 


onan, 60 cycle, 220 or 440 volts 
po 


2300 volts or higher) 


z= 
4 


900 .E. R 
Westg. a 3600 100 . R — 
G.E. GE. KT-424 450 50 r. Wh. MC 
Westg. °¢.6. KT 55s A 3 stg. $K150 
Westg. Westg. Wh. bs Sa 
P&H -1 
P&H G.E. (2) 
N. West. 
G.E. 


Z£5 


ZOoOOoO==—=-OZ>rO 
<2222e5 


o 
’ 


KT-559 ‘ G.E. cD-115 
OEX-148 G.E. RF-12 
| G.E 


zzz 


C-32 
SK -133 
SK-I5IL 
SETS 


A.C. 
6600/4160 
12000 


Westg. 
Westg. 


M.G. 


MAKE 
Westg. 
G.E. 
Westg. 
A.C. 
Westg. 


DYNAMOMETERS 


250 VOLT DC WITH PANELS 
AND GRID RESISTORS 
MAKE TYPE 


2 G.E. Cradle TLC-20 
150(3) G.E. Cradle TLC-50 
200 Westg.-Block SK-I51 


is) 
= 

a 
32s zzz > 
~ a 
n 
8 


SPEED 


2700/6000 
2500/5000 
1350/4000 


oO 
> 
zz>>z> 
44024 

& 


CS-771 Sppt 
CS-761S 
Size 5QR 
AA 6085 GE 


A 5 
C$5075 TEFC 36 
CS-760A 18 


G.E. 
Westg. 
Ridgeway 
+r 


mommm, ms mmmmmmmm 


g* 


PLATERS 


MAKE 
Elec. Prod. 


DPAAOSSOPHAMAMOOH 


z2=> 

a42 
a 

oe 

AO 


AMPS. 

7500/3750 
2000 / 1000 Chandy. 
1500/750 Chandy. 
1500/750 Chandy. 
1000/500 Chandy. 


VOLTS 
6/12—220/440 
6/12—220/440 
12/24—220/440 
6/12—220/440 
12/24—220/440 


CHICAGO Ztectrte Co. 


i] 
= 
N 
iz) 
) 
io] 











1320 WEST CERMAK RD., CHICAGO 8, ILL. 








2300 
2200 


H 
) 
. new 


230/ 


AC 
220/440 V 
220 v. Syn. 
580 v. S.C 
220/440 


— 


wen orserseets | |HEMPHILL Guaranteed EQUIPMENT 
DEPT. OF AIRPORTS TRANSFORMERS—60 CYCLE SQUIRREL CAGE 
FOG DISPERSAL (FIDO) EQUIPMENT Qu KVA Make Type Phase Voltages Make Speed 
> 3 -E. HT } 4150¥-290/440 Wagner = 1160 
2 PUMPS, BYRON-JACKSON, SSE Wivnnat Sscuaelonr. i 
1600 GPM, 1500 PSI, cach powered by 1000 — fee:  -seeneeee-eetiane 1800 
HP, 3 ph., 2400 VO. Westinghouse motor with ; 2 H-KD 1 13800/12420/4600- 1 } Vee yor 
GE switchboard, panels, cte. annie 7 : 1790 K.-T.E.F.C. 
4168( 9 )/48¢ 5 12 00 KT559RBS 
54 Misc. Valves, 4” to 14”, up to 600 Lb. ae 100 4160-460 1890 K-4150V 
pressure. GE HS 1 2400/4160-240 - MOTOR ataeanee 4 SETS 
q 7K. — 5400 cae = ons 
2 Steel Fuel Oil Tanks, 125,000 gal. cap. 5 OS it Foran 1 3400 A1n0y-120/240 KW. Make Speed 0G 
' ihe 5 Maloney KL 1 2400/4160¥-120/240 } 60 EM 1200 
35’ x 18’ high. 'S OGE 1800 
2 Steel Corrugated Bldgs., 40’ x 40’, and SYNCHRONOUS MOTORS a wo sang 4150 Syn 
20’ x 30’. Speed Type 300 GE. 1200 2300/4160Y S.R. 
900 Ts 23 1000 West. 720 2300/4160Y 
All used only for operation tests. Further de- ree ; D.C. 230 VOLT MOTORS 
tails will accompany bid forms, available Jan 1800 Ts 22 HP Make Speed 
7, 1957, Contact GRANT ANDERSON, INTER- 360 2200 75 > W. be. 
NATIONAL AIRPORT, 5800 Avion Drive, Los as gb 
Angeles 45, California. 


900 9 l 195 
50 Cw 900 


0 Allis Ch 1750 


A.C. HOIST MOTORS 


at bat pak I at pt tt 


360 














SLIP RING MOTORS 
Speed Type 
9 MT-542 





526 


MT-52 

MT 2% FOR POWER 
G.E. ( IM 
Allis-Ch, 1804 AY 


tti-on et / HEMPHILL«.co. 


cw 440 1603 54th STREET; NORTH BERGEN, N. J 
cW 300 NE NEW n 
M 2400/4150 


RW 

















2 
oo 
— 


oH 70x17 Chicago TCB3 
7x7 In it ESt 


9x9x9 Chicago St. (new) 
10- erate ae 

Chie. 450 HP 

iI S13 AWortht (new frame) 
{2x11 Worth HB 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


NNN 
ESSERE 





POWER ° 


Sh 
NN 


13-8"12 Ingersoll XRB 
12x13 Chie T 
15-9/2x12 Worth 
100 PSI [ee CP—OCE 250 HP 
Syn 3-60-2400 .8 PF (1950) 
40 PSI Fuller Rotary—Syn 
11@ PSI 140 Ibs. tt Ingersol XPV 
ing 


Ew 
Sone 
3EEQ 2A0E2A0200000 


aan NANA nA 
2£zz= =2z=TzTTzTTTee 
- 


332 ge 
2V“o 


8 
Varwum vil | 


v Imerican 
COMPRESSOR CORP 
DELL AVE & 47th ST 
NORTH BERGEN NJ 
UNion 5-4848 


Alk 
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TURBO-GENERATORS 


i—1000 KW—240 volts—1i30/2502 Condensing 
Auto. Extraction—152—New 1945 

1—1000 KW 480 volts—2252% Condensing 
Auto. Extraction—202 

i— 400 KW—550 volts—400# Condensing 
Auto. Extraction—20/50% New 1948 

i— 300 KW—480 velts—210#% Condensing 
Auto. Extraction—40# 





i— 250 KW—240 volts—130%—Non-Cond 
10/122 Back pressure 


TRANSFORMERS 
1—500 KVA 4160/480 V. Pyranol. 3 ph. 
3—500 KVA 2300/550 Volts (New 1948) 
I—450 KVA—13,800/208 Volts—3 ph.—(network) 


AIRFOIL F-D FANS. UNUSED. 
2—50,000 CFM of air at 80° F against static 
pressure of 9.5” w.g. 


A. LEE ELLIS CO., U. S. Machy. Bidg., 140 Federal St., Boston 10, Mass: 


THE BUYERS MUST BE SATISFIED—ALWAYS 























ADVERTISERS INDEX 


This index is a service to readers. Every effort is made te maintain its accuracy, but POWER cannot assume responsibility tor errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 














Air Preheater Corp. 
Airetool Mfg. Co. 

Alco Products, Inc. 
Alken-Murray Corp. 
Allen-Sherman-Hoff Co. 


141 
* 
* 


161 


Second Cover 


Allgemeine Elektricitats-Gesellschaft 74 
30-31, 68, 135 
214 
253 
40-41 
. 


Allis-Chalmers Mfg. Co. 
Allpax Company, Inc. 
Aluminum Company of America 
American Blower Corp. 
American Engineering Co. 
American Gilsonite Co. 
American Pulverizer Co. 
Ames Iron Works, Inc. 
Anchor Packing Co. 
Arkansas Fuel Oil Co. 
Armstrong Cork Company 
Armstrong Machine Works 
Atomics International, Div. of 


North American Aviation, Inc. 


Automatic Switch Co. 


Babbitt Steam Specialty Co. 
Babcock & Wilcox Co. 
Babcock & Wilcox Co. 
(Refractories Div.) 
Babcock & Wilcox Co. 
(Tubular Products Div.) 


* 
180 
* 


Babcock & Wilcox Co. (Tubular Products 
.. 263 


Div., Fittings Dept.) 
Badger Mfg. Co. 
Bailey Meter Co. 
Baldwin-Hill Co. 
Baltimore & Ohio Railroad 
Beckman Instruments, Inc. 
Bell & Gossett Co. 
Belmont Packing & Rubber Co. 
Biddle Co., James G. 
Bigelow Co. 
Bingham Pump Co. 
Bituminous Coal Institute 
Black, Sivalls & Bryson, Inc. 
Boiler Tube Co. of America 
Bonney Forge & Tool Works 
Bridgeport Brass Co. 
Bros Boiler & Mfg. Co., Wm. 
Buell Engineering Co. 
Buffalo Forge Co. 
Buffalo Pumps, Inc. 
Bussmann Mfg. Co. 
Byers Company, A. M. 
Byron Jackson Pumps, Inc. 


Canton Stoker Corp. 

Carey Mfg. Co., Philip 

Cash Co., A. W. 

Catawissa Valve & Fittings Co. 


Celanese Corp. of America 
(Chemical Div.) 


Chapman Valve Mfg. Co. 
Chase Brass & Copper Co. 
Chesapeake & Ohio Railway 
Chesterton Co., A. W. 
Chicago Pneumatic Tool Co. 
Chicago-Wilcox Mfg. Co. 
Childers Mfg. Co. 

Cities Service Oil Co. 


42-43 
12-13 
. 


188 
222 
202 

52 


220 


Back Cover 
7 
. 


Clarage Fan Co. 
Clark Bros. Co. 
Clayton Mark & Co. 
Cleaver-Brooks Co. (Boiler Div.) 
Cleveland Vibrator Co. 
Cochrane Corporation 
Coffin, Jr. Co., J. 8S. 
Combustion Engineering, Inc. 
Condenser Service & Engrg. Co. 
Continental Electric Equipment Co. 
Cook Company, C. Lee 
Cook’s Sons, Inc., Adam 
Cooper-Bessemer Corp. 
Copes-Vulcan Div., 

Blaw-Knox Company 
Coppus Engineering Corp. 
Corning Glass Works 
Crane Company 
Crane Packing Company 
Crawford Fitting Co. 
Croll-Reynolds Engineering Co., Inc. 


Cyclotherm Div., 
National-U.S. Radiator Corp. 


Darling Valve & Mfg. Co. 
Deady Chemical Co. 
Dearborn Chemical Co. 
DeLaval Separator Co. 
DeLaval Steam Turbine Co. 
Deming Company 

Detroit Stoker Co. 
Diamond Power Specialty Corp. 
Dodge Mfg. Corp. 

Dow Corning Corp. 
Dowell, Inc. 

Dravo Corporation 


Eagle-Picher Co. 

Edison, Inc., Thomas A. gi chea tis 
Edward Valves, Inc. 53-54-55-56-57-58-59 
Electric Machinery Mfg. Co. 169 


Electric Storage Battery Co., 
Exide Industrial Div. s 


Elgin Softener Corp. bd 
Elliott Company 

Engineer Company 

Enos Coal Mining Co. 

Erico Products, Ine. 

Erie City Iron Works 


Fairbanks Co. 

Fisher Governor Co. 
Flexitallic Gasket Co. 
Foster Engineering Co. 
Foster Wheeler Corp. 
Foxboro Company 
Frick Company 
Fuller Company 


Garlock Packing Company 147 
Gates Rubber Co. 177 


General Electric Co. 
(Apparatus Dept.) 


General Motors Corp., 
Electro Motive Div. 


33-34-35-36, 66 


10-11 


Goodrich Industrial Products Co., B. F. 78 
Goulds Pumps, Inc. 234 
Graver Water Conditioning Co. s 
Green Fire Brick Co., A. P. bd 
Greene, Tweed & Co. s 
Grinnell Company Third Cover 
Gulf Oil Corp. 170 


Hagan Corporation 

Hall Laboratories 

Halstead & Mitchell 
Harbison-Walker Refractories Co. 
Harco Corp. 

Hays Corporation 

Heating & Air Conditioning Exposition 
Heyl & Patterson, Inc. 

Hill Pump Valve Ce. 

Hilliard Corp. 

Hills-McCanna Co. 

Hoffman Specialty Mfg. Corp. 
Hydro-Ash Corp. 


I-T-E Circuit Breaker Co. 
(Switchgear Div.) 

Illinois Water Treatment Co. 

Infileo Inc. 

Ingersoll-Rand Co. 

International Nickel Co., Inc. 

Irving Subway Grating Co., Inc. 


Jeffrey Mfg. Co. 185 
Jenkins Bros. 152-153 
Jerguson Gage & Valve Co. * 
Johns-Manville 159 
Johnson Service Co. 203 
Jones & Laughlin Steel Corp. bd 
Joy Mfg. Company 241 


Kaiser Aluminum & Chemical Sales, Inc. 22-23 
Keasbey & Mattison Co. 227 
Keeler Company, E. . : * 
Kennedy-Van Saun Mfg. & Engrg. Corp. 
Kewanee Boiler Div. 

Kieley & Mueller, Inc. 

Kirk & Blum Mfg. Co. 

Klinger, Ltd., Richard 

Klipfel Valves, Inc. 
Klockner-Humboldt-Deutz AG. Koln 


Koppers Co., Inc. 
(Aeromaster Fans) 


Koppers Co., Inc. 
(Coupling Dept.) 


Koppers Co., Inc. 
(Industrial Gas Cleaning Dept.) 


Koppers Co., Inc. 
(Piston Ring & Seal Dept.) 


Kuljian Corporation 


L A Water Softener Company 
Laclede Stoker Co. ‘ 
Ladish Company 

Layne & Bowler Pump Co. 
Leeds & Northrup Co. 
Leslie Company 
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Limitorque Corp. 

Link-Belt Company 
Liquidometer Corp. 

Lockett & Company, Ltd., A. M. 
Lunkenheimer Company 


Manning, Maxwell & Moore, Inc. 
Markal Company 

Marley Company 

Marsh Instrument Co. 
Mason-Neilan Regulator Co. 
McDonnell & Miller, Inc. 
McGraw-Hill Book Co. 
McKiernan-Terry Corp. 
McNally-Pittsburg Mfg. Corp. 
Mercoid Corp. 

Midcontinent Tube Service, Inc. 
Midwest Piping Co., Inc. 

Mine Safety Appliance Co. 


Minneapolis-Honeywell Regulator Co., 
Industrial Div. 


18-19 


Murray Iron Works Co. 186, 207 


Murray Mfg. Co., D. J. 


National Airoil Burner Co., Inc. 
National Aluminate Corp. 
National Conveyors Co., Inc. 
National Tube Div. 

Niagara Blower Co. 
Nicholson & Co., W. H. 
Nordberg Mfg. Co. 

Norris & Associates, 

Norton Company 


Ohio Brass Co. 

Ohio Injector Co. 
Okonite Co. 

Orr & Sembower, Inc. 


Panellet, Inc. 

Parker Appliance Co. 

Peabody Engineering Corp. 

Peerless Pump Div. 
Food Mach. & Chemical Corp. 

Pennsylvania Flexible Metallic Tubing 
Co., Inc. 

Pennsylvania Pump & Compressor Co. 

Permutit Company 

Philadelphia Gear Works, Inc. 

—— Mfg. Co. (Flange & Forging 
iv.) 

Pittsburgh Piping & Equipment Co. 

Powell Co., Wm. 

Pratt Company, Henry 

Pritchard & Co., J. F. 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


Raybestos-Manhattan, Inc. 
Packing Div. 
Republic Flow Meters Co. 


Republic Steel Corp. 
Research-Cottrell, Inc. 
Revere Copper & Brass, Inc. 
Ric-Wil Incorporated 
Ridge Tool Company 
Riley Stoker Corporation 
Rohm & Haas Co. 

(Resinous Products Div.) 


Ross Heat Exchanger Div. 
Roto Div. of Elliott Co. 


Sarco Company 

Scam Instrument Corp. 
Schaub Engrg Co., Fred H. 
Scovill Mfg. Co. 


* 


> 

48-49 
167 
211 
212 
108-109 


* 


* 


Sinclair Refining Co. Universal Atlas Cement Co. 

Smith Company, S. Morgan 

Smith Corporation, A. O. 

Socony Mobil Oil Co., Ine. Vapor Heating Corp. 

Solar Aircraft Co. { Viking Pump Co. 

Spence Engineering Co. Vogt Machine Co., Henry 

Standard Oil Co. of Indiana 

Standard Steel Spring Div., 

Rockwell Spring & Axle Co. 228 W-S Fittings Div., 

Stephens-Adamson Mfg. Co. 8-25 H. K. Porter Company, Inc. 

Stickle Steam Specialties Co. W-K-M Manufacturing Company, Inc. 

Stock Equipment Co. L Wallace & Tiernan, Inc. 

Stone & Webster Engrg. Co. Walworth Company 

Stow Manufacturing Co. ; Warren Steam Pump Company, Inc. 

Strong, Carlisle & Hammond Co. * Western Chemical Co. 
Western Precipitation Corp. 
Westinghouse Electric Corp. 


Taylor Instrument Companies Westinghouse Electric Corp. 
< (Sturtevant Div.) 


Taylor & Company, W. A. _ iH 


_ Wheeler Mfg. Co., C. 
Terry Steam Turbine Co. Wiese to ae 


seams Conpeny: ; Wickes Boiler Co. 
Titusville Iron Works Co., Wiedke C 
Div. of Struthers-Wells Corp. teake (0., 
Todd Shipyards Corp., Products Div. Wilson, Inc., Thomas C. 
Tube-Turns, Inc. Wing Mfg. Co., L. J. 
Worthington Corp. 
Wright-Austin Co. 


Gustay 


Union Asbestos & Rubber Co. 
Union Iron Works 

U. S. Electrical Motors, Inc. 
United States Gasket Co. 


United States Rubber Co. : 
(Mechanical Goods Div.) : Zallea Bros. 
United States Steel Corp. * Ziegler & Co., G. S. 


Yarnall-Waring Company 


Professional Services 





CLASSIFIED ADVERTISING 


F. J. Eberle, Business Mgr. 


EMPLOYMENT OPPORTUNITIES 268-269 Heat & Power Co., Inc. 
Hemphill & Co., Inc. 
EDUCATIONAL 7 Heyden Chemical Corp 
Hilgartner Marble & Granite Co 
EQUIPMENT Hilton Hotel, Conrad 
(Used or Surplus New) me International Power Machinery Co 
For Sale at Kaiser-Nelson Co., The 
Land Ine., L. J. 
WANTED ; Lefax Publishers 
Equipment Los Angeles, City of 
Mississippi Valley Equipment C« 
ADVERTISERS INDEX Municipal Power & Light Co. 
American Air Compressor Corp 75 National Metal & Steel Corp 
Barnard & Burk Inc. 266 Neu Corp., Hugo 
techtel Corp. Niagara Falls Memorial Hospital 
Belyea Co., Inc. 2 Oberman, Paul 
Boston Metals Co., In¢ 7 O’Brien Machinery Co., The 
Brew-Woltman & Co., Inc : Perry Equipment Corp. 
Chicago Electric Co. E Philadelphia Transformer Co. 
Davis Co., S. M. Plymouth Shoe Co. 
DeRose, G. M. d Schoonmaker Co., Inc., A. G 
Dow Chemical Co., The 5 Stepler Co., The 
DuPont de Nemours & Co., Inc g Universal Power Engineering Co 
Duquesne Electric & Manufacturing Wabash Employment Agency 
Electric Equipment C« 2 Wabash Power Equipment Co 
Wagner Co., Arthur 
Walker & Collins 
Weaver, Charles 41, 373, 8, 
White Rose Dry Cleaners & Launders, Inc. 
Yellowstone Park Co. 


Electric Service Co., Inc 

Ellis Co., A. Lee 

Food Machinery & Chemical Corp 
H&P Machinery Co. 

Hall & Co., Stephen 
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Machine cuts stone like paper 


B. F. Goodrich improvements in rubber brought extra savings 


Problem: This machine that cuts stone 
like a paper cutter is run by hydraulic 
power. Pressure as great as a ton for 
each square inch shoots through hy- 
draulic lines. 

Years ago, when hydraulic power 
was developed for all kinds of power- 
ful machines, a flexible connection was 
needed. Rubber hose wasn’t strong 
enough. Vibration wrecked metal tub- 
ing. For a while it seemed there would 
never be anything that would stand the 
sudden surges of hydraulic oil and sull 
be flexible. 

What was done: B. F. Goodrich engi- 
neers began experiments for stronger 
hose. They developed one that com- 


278 


bines rubber for flexibility, steel for 
strength. Using steel wire, almost as 
fine as hair, they found a new way of 
braiding it, using a half mile of wire 
for every foot of rubber hose. 

Savings: B. F. Goodrich hose has been 
in use on these stone-cutting machines 
over four years now, with no leaks, no 
bursts. So far as anyone knows the 
hose will last as long as the machines. 


Extra benefits: B. F. Goodrich has 
made many other improvements. The 
tube is special to allow couplings to 
grip firmly, stay on longer without 
leaking. This kind of tube costs more 
to make but gives extra value far be- 
yond cost. 


Where to buy: Your B. F. Goodrich 
distributor has full information on 
these improvements, plus exact speci- 
fications on the hose described here. 
And, as a factory-trained specialist in 
rubber products, he cam answer your 
questions about all the rubber products 
B. F. Goodrich makes for industry. 
B. F. Goodrich Industrial Products Co., 
Dept. M-832, Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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a complete 


line of 


GRINNELL 
HANGERS 
for Copper Tubing 


Extension Split 
Ring Hanger 


Threaded tor 1/g’’ 


Hinge simplifies installation of 


tubing; lower half cannot be mislaid. securely to tubing 


Four flats provide a 
positive clamping action 


Grinnell now offers, in one complete line, every standard type 
of hanger and support for copper tubing. All are heavily copper 
plated for long, rugged wear. All are accurately sized to fit 
standard copper tubing, and designed to give a neater installa- 
tion wherever copper tubing is used. 

.. » let Grinnell’s 
coast-to-coast network of warehouses and jobbers serve you as 


For dependability, speed, and convenience 


a one-stop source for all your copper tubing hanger require- 
ments. Grinnell-trained personnel are ready to work with you 
“on-the-job”, anywhere, to help solve any problem connected 
with hangers and supports for copper tubing. 

Whether it be for copper tubing or standard pipe, specify 
Grinnell hangers. No other company makes as complete a line; 
provides as thorough a distribution service; or can cooperate as 
fully on a// your piping assignments. 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * welding fittings ° 
Grinnell-Saunders diaphragm valves * pipe °* 
industrial supplies ° 


Single screw clamps split ring 


engineered pipe hangers and supports ° 
prefabricated piping * 
Grinnell automatic sprinkler fire protection systems ° 


5 


Adj. Wrought Clevis Hanger 
with Threaded Rod and C-Clamp 


dded 


Adj. Wrought Ring Hanger 


O 


plit-Ring with Socket 
and Coach Screw 


for 


of 
FUBING 


Write your copy 
the COPPER 
HANGER Catalog 

Grinnell Company, 
278 West 
Providence, Rhode Island 


Inc., 
Exchange St., 


Adj. Wrought Band Hanger 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters * valves 


plumbing and heating specialties * water works supplies 


Amco air conditioning systems 
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TRU Wale) 
is the truly 


UNIVERSAL INSULATION 


Wi Strength and permanence—lasting thermal efficiency—moisture resistance—minimum 
shrinkage—real low-cost maintenance—all these you are assured when you specify and in- 
stall new, super-efficient ALLTEMP. It is, truly, the universal pipe and block insulation. Here— 
in one formulation—is the performance you want for all temperatures up to 1600° F. For 
cost-saving facts and the Carey ALLTEMP Specification Folder, mail coupon below. 


ERS EF 


@ e «@ 7 
industrial insulation 
THE PHILIP CAREY MFG. COMPANY 


THE PHILIP CAREY MFG. COMPANY, 
Lockland, Cincinnati 15, Ohio, Dept. P-17 


Send new ALLTEMP Performance Report and Specifications Manual 


(J Have your Industrial Sales Engineer call. 


Better Products for Industry Since 1873 
Lockland, Cincinnati 15, Ohio 
In Canada: The Philip Carey Co., Ltd., Montreal 3, P. Q. 


Carey-approved contract units in major trading areas. Consult your 
nearest Carey District Office or your telephone directory. 
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